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ECONOMY AND OPTIONALITY:
INTERPRETATIONS OF SUBJECTS IN ITALIAN

*

David Adger

Department of Language and Linguistic Science
University of York

1. Goals

Optional movement is inconsistent with the notion of Economy.
Interestingly, optional movement seems to correlate with different
interpretations for the resulting structures; when movement is
obligatory, on the other hand, the single resulting structure seems to
have both of the possible interpretations assigned to the two structures
given by optional movement. Why should these facts hold? 1 provide an
answer which is based on the observation that the 'interpretational’
differences noticed are actually not semantic at all, but fall within the
purview of a separate field of linguistic competence: the ability that
human beings have to assign sentences values as to their felicity in
discourses. Given this, it follows that there must be an independently
specified set of well-formedness conditions deriving well-formed
discourses (see, for example work in DRT, especially Kamp and Reyle
1993). I argue that apparent optionality in syntax arises because of a
constraint requiring each well-formed discourse to correspond to a
collection of corresponding well-formed syntactic structures.
Optionality in syntax then becomes essentially a meta-construct,
arising out of the interaction between two independent subsystems of

* Many thanks to the following people for comments on the ideas presented
here: Elena Anagnostopoulou; Hagit Borer; Richard Breheny; Itziar Laka;
Fabio Pianesi; Manuela Pinto; Bernadette Plunkett; Josep Quer; Tanya
Reinhart; Enric Vallduvf and Anthony Wamner. Many thanks also to Sandra
Paoli for help with the data.

York Papers in Linguistics 17 (1996) 1-21
@ David Adger
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linguistic competence. The apparent interpretational effects are actually
effects that arise because native speakers attempt to construct different
discourse contexts to satisfy the principles that map between syntax and
discourse. The vitiation of these effects when movement is obligatory
arises through the interaction of this theory of the interface and the
requirement that the syntax be economical. I illustrate this conceptual
framework here by taking two narrow domains: subject placement in
Italian and the infelicity of anaphoric linkage in discourse across the
scope of a quantificational expression.

2. The Problem

Consider the following well-known paradigm from Standard Italian (I
shall ignore throughout this paper cases of so called free-inversion
where the post verbal subject is not in its theta-position - see Belletti
1988):

1) Tre leoni hanno sternutito.
three lions have-3p sneeze-pp
"Three lions have sneezed.'
2 *Hanno sternutito tre leoni.
have-3p sneeze-pp three  lions
&)] Tre leoni sono  scappati.
three lions be-3p escape-pp-3p
"Three of the lions have escaped.'
4 Sono  scappati tre leoni.

be-3p escape-pp-3p  three lions
"Three lions have escaped.’

Assuming some version of the Unaccusative Hypothesis
(Perlmutter 1979; Burzio 1985), this paradigm raises an important
question for theories of grammar which incorporate some notion of
Economy of movement (Chomsky 1989, 1992, 1995): why, if
movement is a 'last resort’ operation, is (3) a possible syntactic
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structure? Under the Unaccusative Hypothesis, (4) is essentially the
base structure (where the subject is in its theta-position) and there
appears to be no motivation for the subject to move to result in (3).

Now consider (3) and (4) more carefully. Belletti (1988) has argued
that in (4) there is a definiteness effect which can be seen as long as we
make sure that the complement is not free-inverted to a position outside
VP. She gives examples with ditransitives:

5) Ogni studente  era finalmente arrivatoa lezione.
everystudent  be-3s finally  arrived to the lecture
‘Every student finally arrived to the lecture.'

©) *Era finalmente arrivato ogni studente a lezione.
be-3s finally arrived every student to the lecture

Interestingly, as noticed by Pinto (1994), the surface subject
position of unaccusatives also shows an interpretative effect. Pinto
claims that pre-verbal unaccusative subjects have to be interpreted as
being D-linked (Pesetsky 1987); that is they have already been
introduced in the discourse. This contrasts with the case of the
unergative subject, which has no D-linking constraint imposed upon it.

There are three questions then: why can the subject move? Why
does this result in an interpretative difference for the two resulting
structures whereby the pre-verbal subject of an unaccusative is D-
linked? And why, in ine case of unergatives (and transitives) are pre-
verbal subjects not necessarily D-linked? (I will ignore the definiteness
effect in (6) in this paper, since I think it has an independent
explanation.)

3. A Potential Solution

A potential solution to the first problem is suggested by Belletti's
(1988) analysis of post-verbal subjects and developments of her ideas by
de Hoop (1992) among others. Belletti claimed that the definiteness
effect in (5) could be explained by the nature of the type of Case
assigned by the unaccusative verb. She terms this Case ‘partitive’,
assumes that its assignment is optional, and correlates it with
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indefiniteness. De Hoop points out problems with this idea, but
essentially develops this line of thought, arguing for different types of
Case assignment in the syntax, corresponding with different types of
interpretative effect. I shall refer to the hypothesis that the kind of data
in (5) and (6) can be dealt with through Case assignment as the Case
Determination of Interpretation hypothesis (CDI).

How might the CDI account for the data in (5) and (6)? De Hoop
proposes two types of structural Case which she terms 'weak’' and
'strong’. For her, these correlate semantically with weak and strong
readings of DPs, where a strong reading is essentially a generalised
quantifier reading, and a weak one we can take for the moment as
existential. Under the CDI we could propose that V-unaccusative
assigns weak case to its complement and the auxiliary essere assigns
strong case to its specifier. This will give us the right interpretative
consequences.

What about (1), where the subject can have both interpretations? In
this case we could say that the auxiliary avere assigns either type of
Case to its specifier, which would mean that the subject of an
unergative could have ecither type of reading. Note that if Pinto is right
in her semantic characterisation of the readings of subjects in Italian, we
can link the notion of D-linked to that of strong Case, and non-D-linked
to that of weak Case.

One point of clarification: we cannot actually make the type of
Case assigned relate to the auxiliary directly, since the same facts
pertain when there is no auxiliary. We must therefore make I bear the
Case assigning features, or assume an abstract auxiliary. However, for
convenience I will refer to the Case assigning properties of essere and
avere even though actually these properties are instantiated on finite I.

Unfortunately, however, this solution will not generalise
effectively to other languages. French is a language which displays
similar auxiliary selection facts to Italian and also displays a
definiteness effect in impersonal passives:

Y] Ilest armrivé trois femmes/  *chaque femme.

it be-3s arrive-pp three women/  *each woman
"There arrived three women/*each woman.'

10
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8) Trois femmes/ chaque femme  sont/est arrivée(s).
three women/  each woman be-3p/be-3s arrive-pp-f(p)
‘Three women/Each woman have/has arrived.'

However, French does not appear to display an anti-definiteness
effect in (8), which is felicitous in contexts where the subject is non-D-
linked. To capture the difference between Italian and French under the
CDI one would be forced to jettison the claim that the type of Case was
related to the type of auxiliary (or finite inflection) since in (8) we see
the equivalent of the essere auxiliary in French with either a D-linked
or non-D-linked subject.

Furthermore, the CDI seems to miss an important correlation
which can be stated in the following intuitive terms: if movement to a
position is optional then the two possible structures will have different
interpretations; if movement to a position is obligatory, then both
interpretations are available for the single structure. This correlation
would seem to be essentially functional: you move something to a
position to achieve an interpretative effect. In Section 5 of this paper I
will develop a formal explanation for the correlation.

In the next two sections I want to present the details of an
alternative view to the CDI. I'll argue that the interpretation of preposed
subjects of unaccusatives in Italian is not simply that they are D-linked,
but rather that such subjects behave as though they are required to be
discourse anaphoric (in the sense of Discourse Representation Theory
(Heim 1982; Kamp 1981; Kamp and Reyle 1993)). I'll do this by
showing that preposed subjects of unaccusatives obey the same
‘constraints as other discourse anaphors such as definites with respect to
the scope of adverbial quantifiers (which are discourse anaphor islands).
To do this I'll present a version of DRT designed to capture these
effects.

I'll then argue that a maximally simple view of Case should be
maintained, whereby Case has no interpretative force. It is required to
license a DP but not sufficient to determine that DP's surface position.
This does away with the notion of optional Case assignment as in
Belletti's system. It also paves the way for an explanation of the
interpretative correlates of subject placement. The idea is that
movement of the subject of an unaccusative to pre-verbal position is an
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option not because of Case optionality but rather because of conditions
regulating the pairing of S-Structures and Discourse Representation
Structures. A simple theory of Economy interacts with these conditions
to-explain the interpretative consequences of optional as opposed to
obligatory subject raising.

4, Some Semantics

4.1 A Little DRT

Within Discourse Representation Theory (DRT) indefinites and definites
contrast with true quantifiers such as every in that they are treated as
free variables which only become bound during the interpretation
procedure. These free variables are termed discourse referents (DRs) and
a Discourse Representation Structure {DRS) consists of a universe of
DRs and a collection of constraints on those DRs. An example might
make this clearer:

(9) a. A man entered. He sat down.
b. Every man entered. # He sat down.

In (9a) the subject of the first sentence introduces a DR x which is
constrained so that the formula man(x) must be true of it.
Furthermore, the predicate of the sentence, enter, must also be true of
it. This gives the following representation:

(10)

X

man(Xx)
enter(x)

The pronoun in the second sentence of (9a), being a definite,
introduces a further DR vy, of which the condition that y sat down must
hold:
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(10y

Xy

man(x)
enter(x)
sat-down(y)

Given what I have said so far there does not appear to be any
distinction between indefinites and definites. Both introduce DRs and
constrain then with formulae. However, in order to capture the fact that
the use of a definite pronoun is infelicitous unless there is something
for the pronoun to refer back to (I use refer here intuitively), Heim
(1982) proposes a felicity condition on definites, including pronouns:

(11) Suppose something is uttered under the reading represented by ¢
(where ¢ is an LF) and the discourse preceding ¢ has resulted in a
DRS X, X contains a set of discourse referents U. Then for every

chain C in ¢ it must be the case that:

Familiarity Condition: if C is a definite (including a definite
pronoun) then there is a discourse referent x associated with C and
x=y,ye U

otherwise ¢ is infelicitous with rcspeci io X

This condition does not hold of indefinites like numerals, some,
many, several eic. predicting that indefinites can begin discourses while
definites cannot. The Familiarity Condition means that the DRS
corresponding to (9a) will actually have to look as follows:
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(12)

Xy

man(x)
enter(x)
sat-down(y)
y=xXx

How then does this theory explain the infelicity of (9b)? The
answer is in the DRT structures for quantified sentences (including
sentences with adverbial quantifiers - this will become important later
on). Kamp (1981) argues that sentences which contain a quantifier give
rise 10 a sub-DRS within the main DRS. The extent of the sub-DRS is
defined by the scope of the quantificr. Crucially the DRs in this sub-
DRS are not accessible for anaphoric linkage from the main DRS:

(13)

man(x) 2| enter(x)

If we were to continue the first sentence of (9b) with the second,
then the felicity condition on pronouns (12) will require the DR of the
pronoun o be anaphorically linked with a DR in the main DRS. But
there is no DR in the main DRS, leading to the correct prediction of
infelicity of this sentence with respect to this discourse. I have followed
Kamp's early notation for universal quantification here, using an
implication sign. In actual fact it will turn out that we need to be
specific about the quantificational relation between the two sub-DRSs
in structures like (13) - see Kamp and Reyle (1993) for discussion.

Some types of DP always enter their discourse referent in the main
DRS though, even if they are in the scope of a quantifier. Examples are

14
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proper names and usually definites including demonstratives. So the
following is a felicitous discourse:

(14) Every lion in captivity lived in this zoo. We thought it was
secure, but they've all escaped now.

Here it refers to the zoo, which is possible because demonstratives
enter their discourse referents in the main discourse and therefore the
felicity condition on it can be met. This sentence also illustrates that
the plural pronoun they seems to be able to pick up a group constructed
out of the lions mentioned. The anaphoric properties of plural pronouns
lie outside the scope of this paper (but see Kamp and Reyle 1993), but
note that every lion triggers singular not plural agreement and can be
anaphorically picked up by a singular pronoun in its scope, illustrating
that something extra is going on with plural pronoun anaphora:

(15) Every lion in captivity wanted its freedom/knew that it needed to
be free.

4.2 The Interpretation of Preposed Subjects

Preposed subjects of unaccusatives in Italian! appear to behave just like
other discourse anaphors, even when they contain a cardinal (indefinite)
like tre 'three’. Consider the following dialogues:

(16) Questioner: 1 hear you have lots of cats and dogs staying with
you just now. How are they?

Speaker: Tregati sono  scappati
threecats  be-3p  escape-pp-3p
"Three cats have escaped.’

#Sono scappati tre gatti.
be-3p escape-pp-3p three  cats

1 The judgements here are from Standard Northern Italian.

e
RE
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(17) Questioner: How are you feeling?

Speaker: Sono preoccupato. Sono scappati tre leoni.
(works in a zoo) I'm worried. be-3p escape-pp-3p  three lions

#Sono preoccupato. Tre leoni sono scappati.
I'm worried. three lions  be-3p escape-pp-3p

With the unaccusative verb it appears that when there is a discourse
referent available for tre leoni 'three lions' then pre-verbal position is
the only one allowed. When there is no discourse referent available,
then only post-verbal position is felicitous. So far, this squares with
Pinto's report and one might imagine an account based on previous
mention.

With subjects of unergatives, only pre-verbal position is allowed.
We see this below:

(18) Questioner: I hear you have lots of cats and dogs staying with
you just now. Have they been up to anything funny?

Speaker: Si, ieri tre gatti hanno sternutito.
yes, Yyesterday three cats have-3p sneeze-pp
'Yes, yesterday three cats sneezed.'.

(19) Questioner: Have you seen anything funny lately?

Speaker: Si, ieri tre gatti  hanno sternutito  lungo la strada.
yes yesterday threecats have-3p sneeze-pp along the street
'Yes, yesterday 1 saw three cats sneeze on the street.’

Note that in contrast to (17) the pre-verbal position is fine whether
there is an available discourse referent or not. Again this seems to
follow Pinto's claim that D-linking is irrelevant for unergative subjects.

However, there is an argument that DRT style accessibility is

actually what's at stake here, rather than just previous mention in the
discourse. Consider the following two discourses:

10

16
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(20) a. Ogni volta che le pop-stars ¢ i divi del cinema che vivono al
numero 27 ritornano a casa, mi emoziano.
'Every time the pop-stars and film stars that live at number
27 come home, I get excited.’

b. ler, tre pop-stars  Sono  arrivate.
yesterday,  three pop-stars be-3p amive-3pf
'Yesterday, three of the pop-stars came back.'

b'. leri, sono arrivate  tre pop-stars.
yesterday be-3p arrive-3pf three pop-stars
"Yesterday, three pop-stars arrived.'
(must be different pop-stars from those living at no. 27)

(21) a. Ogni volta che delle pop-stars venguno nella mia strada, mi
€moziano.
'Every time pop-stars come to my street, I get excited.'

b. #leri, tre pop-stars  sono arrivate.
yesterday,  three pop-stars be-3p arrive-3pf
"Yesterday, three of the pop-stars came back.'

b'. leri, sono  amivate  tre pop-stars.
yesterday, be-3p  amrive-3pf three pop-stars
"Yesterday, three pop-stars arrived.'

In both of these sentences we have an adverbial quantifier which
will give rise to sub-DRSs in DRT. This predicts that discourse
referents that are inside the scope of the quantifier are not accessible to
those outside. In (20a), however, we have a definite, which is entered in
the topmost discourse and a pre-verbal subject in (20b) is well-formed.
A post-verbal subject (20b’) is also well formed, on the condition that
the pop-stars referred to are not the ones previously introduced (the
familiar definiteness effect). In (21a), the discourse referent of pop-stars
is introduced by an indefinite, it will therefore be interpreted within the
scope of the quantificational adverb predicting that it is not accessible
for anaphoric reference. Given this, to predict the infelicity of (21b), we

11
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simply need to say that whatever is in the specifier of IP falls under the
Familiarity Condition given above in (11) and repeated here.

(22) Suppose something is uttered under the reading represented by ¢
and the discourse preceding ¢ has resulted in a discourse structure
X, X contains a set of discourse referents U. Then for every chain

C in ¢ it must be the case that:

Familiarity Condition: if C is definite or in Spec, IP? then
there is a discourse referent x associated withCandx=y,ye U

otherwise ¢ is infelicitous with respect to X

The point about (21) is that (21a) creates a sub-discourse X the
discourse referents of which are not accessible except within X . (21b)
however, is outside X, but contains an element in Spec, IP. There is
no discourse referent in U which the discourse referent of pop-stars can
be equated with. (21b) is therefore infelicitous with respect to (21a).

4.3 Mapping between Syntax and DRS

Note that the condition x=y is essentially non-linguistic. Definites
behave in exactly the same way with respect to anaphora and deixis
(Kartunnen 1976) so if we wish to capture this fact we need to assume
that such a condition can be entered into the DRS non-linguistically, by
an act of ostension, or something similar. This point is crucial, in that
it means that there must be independent well-formedness conditions on
the construction of DRSs.

2 1 have formulated the Familiarity Condition here using the notion Spec
IP. This is only for reasons of exposition, and readers will recognise that
there is an issue as to exactly what kind of syntactic description should go
in here so as to capture the widest variety of data. In Adger 1994 I developed
the notion of Agr-Chain, which is a chain with a link in Spec AgrP and
argued that by using this notion in the Familiarity Condition one could
unify the interpretative effects that arise with subject placement,
scrambling, clitic-doubling, wh-agreement and case.

12
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The picture of the grammar built up here claims then that there is
some set of well-formedness conditions on DRSs, arid an independent
set of well-formedness conditions on terminal syntactic structures
(TSS), where by terminal syntactic structures I mean structures which
satisfy all of the constraints of the syntax. TSS then is LF or SS
depending on which you take to be the input to interpretation. Felicity
conditions like the Familiarity Condition are essentially relations
between DRSs and TSSs. Further mapping principles link other aspects
of TS structure to aspects of DRS structure (possibly also stipulated in
terms of chains). A minimal theory would relate head-chains to
predicates in the DRS, and XP chains to DRs.

Are all of these mapping principles of the form F(TSS)=DRS? Are
there any constraints the other way round? That is, are there mapping
principles which are of the form F(DRS)=TSS? I would like to suggest
that there is at least one and that it is this principle rather than Case
which motivates movement of a subject of an unaccusative to Spec IP
position. This principle essentially claims that the non-linguistically
introduced information in a DRS must also be able to be linguistically
introduced. ’

Assume that the (infinite set) of DRSs given by the DRS well-
formedness conditions is ®, and the set of TSSs given by the syntax is

L, then:

(23) Effability: For every member p of 2 there is a corresponding
member [of L

where Lcorresponds to piff for every felicity condition F, F({ )=p.3

5. Some Syntax

5.1 -~ Movement and Economy
Chomsky (1991, 1992, 1995) has recently proposed that a number of
grammatical principles might be reduced to principles governing the

@ ? Fabio Pianesi has pointed out to me that this definition as it stands will
EMC‘ot halt. This problem can of course be solved trivially by requiring a
=i ingle pass in whatever algorithm is used to implement it. ]] 9
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l complexity of derivations and representations, where complexity is to
be theoretically pinned down. For example, the principle of fleast-
effort’ requires that a derivation must be as ’short’ as possible deriving
- the effects of the ECP under a relativised minimality view of the latter
“(Rizzi 1990). A further principle of Economy prohibits operations
_which are not needed to enable the derivation to successfully converge.

For my purposes, it is sufficient to propose a rather general theory of
Economy, of the following sort:

(24) Economy: 4
Minimise computational operations

Computational operations are copying, insertion and deletion as in
the earliest versions of transformational grammar (Chomsky 1955). 1
will assume that movement consists of (one or more) copying
operations, followed by a deletion operation, as argued in Chomsky
(1992). Note that deletion may take place at TSS to satisfy the
requirements of Full Interpretation (as discussed in Chomsky 1992 for
reconstruction effects) or at PF (perhaps for cases of ellipsis, etc.).
Deletion is of course subject to recoverability of conteént.
This theory of Economy should be construed globally, in the sense
of Reinhart (1994) and Adger (1995). That is, a derivation leading to a
particular TSS will be deemed to be more expensive than another
~ derivation leading to the same structure if the former consists of more
computational operations. It is in this sense that computational
operations should be minimised. o

5.2 Capturing the correlationé
Let us return to our original paradigm (repeated here):

(25) . Tre leoni hanno  sternutito.
three lions have-3p sneeze-pp
"Three lions have sneezed.’

F (26) *Hanno sternutito tre lgoni.
have-3p sneeze-pp three lions
( o0\
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(27 Tre leoni sono  scappati.
three lions be-3p escape-pp-3p
'Three of the lions have escaped.’

(28) Sono scappati tre leoni.
be-3p escape-pp-3p  three  lions
'Three lions have escaped.'

Ideally we would like to capture this with a minimal theory of
Case, something like the following:

(29) -V assigns Case 10 its complement, and not to its specifier.
« 1 assigns Case to its specifier.

This theory predicts that an unaccusative subject gets Case in its
theta-position (complement of V position in (28)), and an unergative
subject must move to Spec IP ((25) - because it cannot get Case in
Spec VP, assuming that is its theta-position (Koopman and Sportiche
1991)). Ignoring Economy, it also predicts that a Spec IP subject of an
unaccusative verb is well-formed ((27) - since it can receive Case there
from I), and that a post-verbal subject of an unergative is bad (since it
doesn't get Case - (26)). However, given Economy, why will an
unaccusative subject ever raise to Spec IP if it can get Case in its theta
position?

The answer Belletti (1988) proposes is that the Case assigned by
unaccusatives is always optional. When the option is not taken to
assign Case, then the subject must raise to Spec IP to get Case there.

There is an alternative solution which does not involve
complicating Case theory in this way. An unaccusative subject will
raise if there is some further well-formedness principle that it must
obey. Now, note that if (27) were ill-formed there would be no TSS
corresponding to the DRS where the DR of the subject is a discourse
anaphor. This is in violation of Effability, which requires that for each
DRS there be a corresponding TSS. Effability then requires that (27) be
a possible TSS of Italian (note that to make this story go through, we
have to assume that TSS is S-Structure for Italian: I suspect that it's S-
Structure for all languages).
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To see how this works in more detail consider the schematic
structures of (27) and (28):

(30) a. escape three lions (nothing in Spec IP)
b. three lions escape (three lions in Spec IP)

The question js why (30b) is well-formed. (30a) corresponds to a
DRS with a single plural discourse referent (say x) and three conditions
on that discourse referent: lion(x), three(x) and escape(x). This
DRS is given independently by the DRS well-formedness conditions.

(30b) is a possible TSS because Effability requires there to be a
TSS corresponding to a DRS where the escaping lions are anaphoric to
some previously established lions. This will only be true if there is a
TSS of which the Familiarity Condition holds for the three lions. This
in turn will only be true if the DP three lions is definite or is in Spec
IP. But surely this predicts that we can simply make the DP definite,
rather than move it to Spec IP.

This conclusion certainly follows given what we have said so far.
However, the felicity conditions on definites and those on Spec IP
elements appears to be different. Crucially, it is possible to
accommodate (that is to use a definite which hasn't itself been
introduced in the discourse but is inferable from the discourse) from a
definite in post-verbal position but not from pre-verbal position (see
also Anagnostopoulou 1994 who first pointed out similar facts
concerning clitic doubling in Modern Greek, and see Delfitto 1994 for
scrambling of objects in Dutch):

31 Ieri ho visto un film su Fellini,
'Yesterday I saw a film about Fellini,'

a. eoggi e arrivato il regista  a casa mia.
andtoday be-3s armrive-3s the director to my house
‘and today the director (of the film) arrived at my house.'

16
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b. eoggi ilregista e arrivato  a casa mia.
andtoday the director be-3s amive-3s to my house
‘and today the director (Fellini) arrived at my house.’

Given this we need to tease apart the Familiarity Condition into
two sections, where one part regulates Spec IP elements and the other
regulates definites.

Then Effability forces the syntax to generate (27), even though (28)
is well-formed.

The next question is why (27) is only felicitous with a discourse
anaphoric reading for its subject, while (25) is felicitous with a
discourse anaphoric reading or not. The answer to this question is the
interaction of Economy with Effability.

Note that there are actually two chains that result from raising an
unaccusative subject into Spec IP (30b) under the copy-and-delete view
of movement outlined above, depending upon which copy is deleted. I
will for the moment stipulate that (30b) itself is not a TSS and that
either the link in Spec IP or the link in Compl VP must be deleted.
This requirement is probably derivable from the different Mapping
Conditions on VP internal and VP external objects, but I shall not go
into that here (see Adger 1994, 1995; Diesing 1992). If we delete the
copy in complement of V position we have an element in Spec IP,
while if we delete the copy that is in Spec, IP position. we obviously
have nothing in Spec IP:

(32) a. alienescapealion
b. alion escape alion-

This would appear to predict that a preposed subject of an
unaccusative would have two readings, since there appear to be two
TSSs for this sentence, contrary to fact.

However, note that the derivation of (32a), the variant where three
lions is not discourse anaphoric involves two computational operations:
Copy o, followed by Delete a. Note also that the result of this two-
step derivation is exactly the result of not raising the subject in the first
place. Given the theory of Economy discussed above, we predict that
(32a) is not actually a TSS for (30b). So a raised subject of an

17
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unaccusative verb does not have a non-discourse anaphoric reading,
because the derivation that would give rise to that reading is blocked by
the existence of an alternative structure which involves less
computational steps.

In contrast consider the schematic form of an unergative:

(33) a. three lions sneeze
b. * sneeze three lions

The simple Case theory outlined in (29) rules out (33b). Given the
discussion above, however, we still have two putative TSSs for (33a):

(34) a. threelions sneeze three lions (nothing in Spec 1P)
b. three lions sneeze three-lions (three lions in Spec 1IP)

Note that there is no competing derivation in this case for (34a)
since (33b) is ruled out anyway. This predicts that the subject of an
unergative verb will have both readings, as it does.

5.3 A potential problem

The system outlined so far predicts that when movement to a position
is optional then a structure involving the moved element will have a
different interpretation from the structure involving the in-situ element.
Specifically, with subject placement, it predicts that when a VP internal
position for the subject is available, as well as Spec IP, then Spec IP
subjects will be discourse anaphoric. An empirical problem for this
prediction appears to arise in Catalan. In Catalan the canonical subject
position for all verbs appears to be VP-internal (Vallduvi 1993). An
unergative verb like trucar, 'phone’, allows a post-verbal subject and is
felicitous in discourses where the subject is discourse anaphoric or not
(again controlling for right dislocation):

(35) a. Deurantrucar alguns convidats, 0i?

must-3p call  some guests, right
'Some (of the) guests will probably call, right?'

18
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Note that there is no definiteness effect here, even though the
subject is VP internal. This contrasts with Italian, suggesting that the
definiteness effect in Italian relates to a null expletive in subject
position, which is not present in Catalan. The subject can also be
preposed:

(35) b. Alguns convidats deuran trucar, o0i?
some guests must-3p call, right
'Some (of the) guests will probably call, right?’

Unfortunately, there appears to be no interpretational difference
here, contrary to the predictions of the theory.

However, there is an independent explanation for this effect.
Catalan actually seems to have two subject positions: Spec IP, and an
IP adjoined position. Vallduvi (1992) has argued that Spec IP in
Catalan is reserved for quantificational elements on a weak reading (that
is in our terms non-discourse anaphoric). Vallduvi argues that referential
elements are barred from this position. The IP adjoined position, on the
other hand, corresponds to the subject position in Italian and must be
interpreted as discourse anaphoric.

6. Conclusion
This paper has argued that subject placement in Italian is not entirely
determined by Case, but rather that it is also partly determined by
interpretational considerations. The crucial step in the argument is that
there are independent well-formedness conditions on discourse structures
and that the apparent interpretational effects on preposed subjects of
unaccusatives in Italian are actually effects that derive from judgements
of felicity in discourse. The apparent optionality of syntactic movement
is in fact conditioned by an interface constraint that requires each well-
formed DRS to have a set of corresponding lerminal syntactic
structures. These considerations interact with a notion of global
Economy to derive the correlation between subject placement,
optionality and interpretation.

This conclusion actually reinforces the autonomy of syntax rather
than threatens it. It removes any features from the syntax which have

19
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purely interpretational motivation and leaves a simple theory of
argument licensing which is purely structural.
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COLLABORATIVE REPAIR IN EFL CLASSROOM
TALK

Zara lles

Department of Language and Linguistic Science
University of York

1. Preface

This paper explores some of the benefits to be gained by adopting a
conversation analysis (CA) perspective in an examination of 'English as
a foreign language' (EFL) classroom talk. The EFL classroom is a
context in which there is a heightened potentiality of problematic talk,
e.g. errors, misunderstandings and non-communication. The need for
REPAIR (Schegloff et al 1977) is therefore situationally endemic. In
everyday talk, between participants who hold mutual assumptions of
common ground and shared knowledge, repair has been shown to be an
activity which is executed quickly as repair trajectorics can necessitate
certain interactional investments. EFL teachers and learners are
differentially capable of dealing with and resolving trouble-at-talk
situations because of the unequal knowledge distribution that exists
between them. Some of the ways in which talk created by EFL
participants is collaboratively built in order to address this particular
state of affairs are discussed in this paper.

It is seen that differences in the agenda of the lesson at hand, e.g.
involving a focus on language form or creation of conversation, are
reflected in the interactional structure. Forms of correction are shown to
impose different costs on the interaction, lesson agenda and for second
language learners. Teachers are seen to be orienting to the status of
other-correction as the least preferred repair trajectory (Schegloff et al.
1977), by a) pursuing repair initiation, b) withholding correction and c)
adopting various camouflages which serve to downgrade the dispreferred
activity of other-correction.

York Papers in Linguistics 17 (1996) 23-51
) Zara lIles
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1.1 Introduction

This paper arises as part of a larger investigation which examines the
ways, and the extent to which, matters pertaining (o the development of
language competencies are worked on by EFL teachers and learners in
their talk. One such matter concerns errors and their treatments, one of
the major businesses in which EFL classroom participants routinely
engage. In spite of the fact that correction is an activity which is
customary in the EFL context, "so little is known about the nature of
correction as it occurs in the classroom and its effect on the learning
process” (Pica 1994:70). Error and error correction are important in the
characterisation of the nature of talk generated between EFL teachers and
learners, and as such, a valid and accurate account of this aspect of EFL
talk is of primary concern to second language acquisition (SLA)
research.

In SLA research deciding on a definition of 'error’ and identifying
errors has proved problematic. An error is typically, and restrictively,
defined as "the production of a linguistic form which deviates from the
correct form" (Allwright and Bailey 1991:84); the correct form being
that of the native-speaker 'norm'. Lennon (1991) concludes that:

<

‘no universally applicable definition can be formulated,
and what is to be counted as an error will vary according to
situation, reference group, interlocutor, mode, style,
production pressures’ (Lennon, 1991:331)

A CA approach avoids such categorisation and analyses which result
from an investigator's own intuitive understanding of what is happening
in an instance of talk. It gives rise to an analysis which is based on
observation of the orientations of the participants themselves in
creating, and making sense of, their talk. The CA concept of repair
allows for a broader perspective of error and correction than what is
currently prevalent in SLA research. Repair is the structural and
organisational mechanism in conversation that allows speakers to deal
with troubles in speaking, hearing or understanding ongoing talk
(Schegloff et al 1977). The term thus refers to a wider range of events
than simply that of correction, which is just one possible realisation of
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repair. Repair organisation offers all-inclusive and thus potentially more
useful notions of the terms 'error' and ‘correction’, referring to all
instances of problematic talk and the trajectories which are involved in
its treatment. Construed in this fashion, errors can thus be seen as being
more than the production of a deviant form by the learner, and hence
specifically the learner's problem; errors and their repair constitute an
interactional problem which EFL participants must jointly overcome,
and which involves them in the regeneration of their talk after trouble or
breakdown.,

Repair entails making some aspect of language the focus of the talk
to one degree or other, i.e. correction becomes the explicit activity of
the talk or is a 'by-the-way-occurrence’ and is dealt with swiftly
(Jefferson 1987). Repair sequences are environments in which the
identities of the participants as 'teacher' and 'learner’ are made
interactionally relevant and so manifested in the details of the talk.
Repair trajectories are also environments within which knowledge
(possibly new knowledge) about the target language is made available
for the learner by the teacher. Language is demonstrated, experienced and
worked on by both teacher and learner in repair trajectories. As will be
shown in this paper, the structure and design of repair trajectories means
that the extent of this 'working on talk' is negotiated. A detailed
examination of these features of EFL interaction is therefore likely to
yield important insights into the nature of second language (L2)
development and the nature of its relationship to interaction.

This paper concentrates primarily on other-correction, the least
preferred trajectory in repair organisation in everyday talk. Schegloff et
al (1977) demonstrate that mundane conversation is ‘structurally
skewed’ so that self-repair opportunities, where the originator of the
trouble repairs his/her own talk, dominate over other-repair
opportunities, where a co-participant actions the repair. Other-
corrections are the forms of repair which Schegloff ct al suggest operate
as:

a device for dealing with those who are still learning or

being taught to operate with a system which requires, for its

routine operation, that they be adequate self-monitors as a

condition of competence. It is, in this sense, only a
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transitional usage, whose supersession by self-correction is
continuously awaited. (1977:381)

The paper reveals how the recurrent features of repair observed in
everyday conversation between native speakers, are employed in a
'specialised’ way by participants in the context of the EFL classroom. It
further reveals how the forms of repair employed by the EFL teachers,
which orient to the maximisation or minimisation of explicit error
correction, reflect the nature and the agenda (local and global) of the
teaching activity. It also shows that the extent to which error correction
becomes the overt business of the talk, or not, can, potentially, be
controlled by both teacher and learner. For example, the design of
teacher other-correction may serve to downgrade the activity in order to
interrupt the ongoing talk as minimally as possible. Various
camouflaging features drawn from observing teacher other-correction are
highlighted in the extract analyses in section 4. The interaction in
which EFL participants are engaged can be designed to either give
priority to the business of 'creating conversation', or, the correction of
talk and conscious analysis of the target language.

The account given in this paper is developed from observations
made by Jefferson (1987) concerning explicit and embedded other-repair
and subsequent projected accountings in normal everyday conversation.
Examination and discussion of these repair trajectories is presented in
Section 2. Instances of these two forms of other-correction from
naturally-occurring EFL classroom data are described and discussed in
Section 4. It is demonstrated that repair strategies adopted by EFL
interactants can synchronously, a) attend to the nature, or expedite the
achievement, of different goals to be attained in EFL lessons, and b) be
sensitive to the linguistic, cognitive and interactional loads placed on
‘less than fully competent' participants.

2. Exposed and Embedded Correction

Jefferson (1987) identifies and describes two forms of other-correction
observable in everyday talk which have different interactional
consequences; exposed and embedded correction. Jefferson demonstrates
that correction by other-speaker is an activity which can either be a)
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accomplished explicitly, where the correction becomes the interactional
business, or, b) accomplished without it emerging to the conversational
surface. Exposed correction has an interactional cost as the ongoing talk
is interrupted and correction becomes the concern of the talk. It is
demonstrated that with exposed forms of correction: _
‘correcting can be a matter of, not merely putting things to right ... but
of specifically addressing lapses in competence and/or conduct’
(Jefferson 1987:88). :

After exposed correction, giving an account of error is potentially
relevant. Exposed correction may therefore be a means of specifically
bringing a participant to account for their errors. On the other hand,
embedded other-correction is a way of handling problematic talk without
invoking the apparatus of repair, i.. initiation attempts, repair markers,
hesitation, lengthy trajectories and so on, which lead to the successful,
or otherwise, treatment of the repairable. Embedded correction does not
project accountings and does not discontinue the ongoing talk.
Correction does not become the interactional business and therefore
demands less interactional investment, less time, and talk stays on
topic. The following examples A-D from Jefferson's 1987 paper
illustrate these two types of other-correction forms:

(Example A): Other-correction in next-tum with no overt markers (in

line 1) and a minimal receipt of correction (in 2). The repairable item is
picked out by Norm and an isolated repair, without surrounding
syntactic context or explicit repair markers, is performed. The repair is
imitated by Norm, marked with stress and acknowledged with an
explicit receipt; ‘Right'. The correction does not become topicalised, is
executed quickly and so the talk is minimally interrupted. The redoing
and completion of the repairing is signalled with a minimal 'M-hm'
receipt from Norm who actioned the repair.

Larry: They're going to drive back
Wednesday
1 Norm:: TOomorrow.
2 Larry: Tomorrow. Righ(t.

ISRJ!:3 Norm {M-hm,

Larry: They're working half day- 22

-
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(Example B): Other-correction in next-turn with no overt markers (in 1)
and an embedded receipt of repair (in line 2). No account of the error is
given by Milly and she continues on topic. In next-turn after the
trouble-source turn an other-correction is actioned by Jean. The
repairable is isolated, redone without interval or explicit repair markers.
The initial consonant is stressed and this is imitated by Milly in her
subsequent redoing. Unlike in example A there are no acknowledgement
markers of the repair activity from either speakers. The correction
proceeds as a by the way occurrence and does not become the explicit
focus of the talk. ~

Milly: ...and then they said something about
Kruschev has leukemia so I thought oh it's

all a big put on.

1 Jean: Breshneﬁ. :

2 Milly: ~ Breshnev has leukemia. So I didn't know
what to think.

(Example C): An example of other-correction in next-turn with no overt
markers (in 1) and an explicit receipt of correction (from 2 onwards). Jo
actions the repair in line 1 without delay and without'explicit repair
markers. The repair is redone by Pat and she then maintains the repair as
the focus of the talk by doing an accounting. Correction becomes the
concern of the talk and there is some delay to the topic. The repair
activity is made the source of a joke, which-orients to the status of
other-correction as a dispreferred activity and is a face-saving device.

Pat: ...the\élaék Muslims are
|
certainly more provocative
than the Black Muslims gver

were.
1l . Jo: The Black PRanthers.
Pat : The Black Panthers. What'd I
Jo: You said the Black Muslims
twice.
Pat: Did I really?
Q Jo: Yes you di:d but that's

alright I forgive you.
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In examples A, B and C, the repairable is isolated in the correction turn
i.e. there is no surrounding syntactic context. There are no explicit
repair markers and the repair is imitated immediately by the originator
of the trouble source in the following turn. The repair is executed
quickly and there is little interruption to the ongomg talk. The
examples also exhibit various behaviours by which participants
acknowledge that repair is being accomplished, e.g., intonational
highlighting of the repair elements and various minimal receipts. These
same features are found in the repair sequences from EFL lessons
discussed below in section 4. These sequences were taken from lessons
or points in lessons where making correction the focus of talk is not the
primary agenda. Explicitly packaged, exposed correction would interrupt
the topic and potentially take over as the focus of the talk. The repair
structure of examples A and B ensures that a) talk is repaired b) a
redoing by the originator of the trouble-source is projected and
accomplished, hence this can be regarded as an orientation to self-repair
preference in the last resort, and c) the cost of repair activity to the
interaction is limited.

The two forms of other-correction highlighted in the examples
above do not correspond to two symmetrically distintt modes of
correction. Correction may be explicitly actioned by one participant, but
be accepted in an embedded form by the co-participant, thus ignoring the
potentially projected accounting for error. Likewise, a correction may
take an embedded form but be brought to the conversational surface by
an explicit receipt. This phenomenon is illustrated in the following
example in which participants deal with racist language.

(Example D): Other-correction in ove\"rlap (in 1) with explicit repair
markers and embedded receipt of correction (in 2).

Jim: Like yesterday there was a Ltrack meet at
Central .Ree;se was there. Isn't that a
reform schoo:l,

(0.4)
Ree:se?

(.)
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Ken: [Yeah.
Jim: (Buncha niggers and everything?
Ken: Yeah.
(0.3)
Jim: He went right down on that fie:ld

like a nigger and all the guys
(mean) all these niggers are a:ll

{up there in- )

1 Roger: [You mean QNelgaro: don't you.
(.)
Jim: Well and ([they're all-h-ul=
Ken: (And Ji:qg, ]
Jim: =-They('re they're A:LL up in the
Ken: - [hunh stands you know all
(.)
Jim: ' Th:gse guys ({(are) completely
2 radical.I think I think Negroes are

‘cool gu:ys you knoiw,
Ken: Some of them yeah.

In the example above, Roger's exposed correction, in line 1, projects a
potential accounting. But the repair is receipted in an embedded form by
Jim later in the talk, in 2, thus avoiding having to give an account for
“his repairable. In this way, Jefferson argues, the activity of correction is
shown to be a collaborative enterprise as it is through the participants':
‘collaborative, step-by-step construction that correction will be an
interactional business in its own right, with attendant activities
addressing issues of competence and/or conduct or that correction' will
occur in such a way as to provide no room for accounting.” (Jefferson
1987:99)

In the EFL classroom context the capacity for this co-operative
enterprise is potentially constrained. Second language learners may not
be aware of.the need for repair, let alone be in a position to action repair
for themselves. Consequently, forms of correction may prove to have
further costs for L2 teachers and leamers. Exposed correction (initiation
QO _treatment) and its accompanying activities can require the leamer to

C 1s explicitly and consciously on the form of the language s/he is
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trying to learn. The learner may not be in a position to be able to meet
these projected demands. On the other hand embedded forms of
correction empowers the EFL teacher to attend to the repair of trouble-
sources, but does not oblige an explicit of consciously motivated focus
on language form. The L2 may, if in possession of necessary
knowledge, accept the correction in an exposed receipt and even make
the correction the focus of the talk him/herself. The continuum of repair
and control of preference is negotiated as talk unfolds. For example,
where the learner displays no awareness of error or inability to action
self-repair in their talk EFL teachers may action other-correction in
either an exposed or embedded form. (The employment of these
structures is shown in section 4 to be indexical of the pedagogical
agenda of the lesson). What is projected as a relevant next is therefore
controlled, to some extent or other, by teacher and learner.

The extracts that follow reveal how types of correction are indexical
of the agenda of the lesson and learner competence. They also show how
various features in the talk of EFL teachers downgrade the activity of
other-correction, the least preferred trajectory in the organisation of
repair in mundane conversation.

3. Data

The extracts discussed below were selected from a corpus which includes
data from audio-taped lessons from 10 native-speaker EFL teachers and
12 learners (of various nationalitics). The lessons which were either
described as 'conversation classes' or 'business English’ took place in
language units/schools in York and London. Teachers and learners were
not informed of the express purpose of the study and the researcher was
not present during the recordings. Factors such as age or sex of the
participants were not a pre-consideration of the study reported in this
paper and were therefore not controlled for the purposes of the study.
Schegloff (1992) states that categorising speakers is only relevant when
interactants themselves orient to such distinctions and can be found in
the details of the talk. Such information would therefore only be
brought to light after analysis of the data. However, some information
about the learners and the language schools, where known, is given, and
a brief description of the nature of each lesson.
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ZLI:SFM:C1

A 'conversation class' at the University of York involving sixteen
learners of various nationalities. This class which ran throughout a nine
week term was targeted at overseas students and their partners who
sought conversation practice. In this lesson the leamners, in pairs, have
been completing a gap-fill grammar exercise from a textbook. The
exercise involves choosing the correct phrasal verb from a range of six
possibilities. Extract 1 is taken from the point in the lesson where the
whole class is collectively going through answers and correcting
mistakes.

ZLI:SFM:GB!

A one-to-one ‘conversation class' at the University of York involving a
female Turkish native-speaker. The student was enrolled on a course of
general English lessons prior to taking pre-sessional EAP courses
before the beginning of the academic year. In this lesson the teacher and
learner are involved in a discussion of images of Turkey after
independently watching a television programme during the week prior to
the class and discussing newspaper articles.

ZLI:SFM:P1

A one-to-one 'business English class’ at a private language school in the
city of York involving a Portuguese native-speaker. At the beginning of
this lesson the teacher presented and explained various target sentences
for ‘comparing and contrasting' and 'giving opinions'. The teacher and
learner discuss various statements given in their textbook, the learner's
task being to give his opinion about what the statements suggests and
to try to employ some of the target language previously given.
Examples of statements are "business failure is due to bad management”
and "high levels of unemployment will continue for decades”.
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ZLI:DC:G1

A one-to-one lesson at a private language school in London involving a
German native speaker. The teacher and learner are discussing various
topics, e.g., theatre, books, television. Some correction is actioned
during the course of the conversation as errors occur, but 5 minutes is
given over to hlghlnghtmg errors and working through them at the end
of the lesson.

ZLL:A:L1

A One-to-one 'Business English' lesson at a private language school in
York. The leamner is a French native speaker who is on a one-week
course. The lesson was recorded on the last day of the learner's course
and the activity in the lesson involves correcting sentences prepared
previously for homework and reviewing new language.

4. Analysis of Data Extracts!
Extract 1: ZLI:SFM:C1

1 T: Horiyo can you read out what you've got
2 for that please.(*) the whole sentence
3 H: Mm hm the local supermarket has got up
4 the pri:ces agéin

5 (*)

6. T: .HHHh now it's. ([¥*) ] the verb

7 L: {unintell))

8 T: is- yes something up yes

9 (*)

10 T: Now what do we sa- [(*) ] not the
11 L: [{unintell)]

12 T: correct verb ([*) ] no Forget get

1 The notation employed in this paper is taken from Atkinson and Heritage
]: C Square brackets indicate the onset and offset of overlapping talk;
K | pauses are marked as (*).

.
¢
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14 Ll1: G-et
15 L2: -get
16 No Forget get p!

T

17 L: ((unintell))

18 T: What?

19 L Put

20 T: We:ll done good

This first extract is from a lesson where language form and revealing
linguistic knowledge is the explicit focus of the talk. Repair is therefore
integral to the agenda of the lesson. The teacher nominates a particular
learner, H, to make a public display of his competence. The learner
provides an incorrect answer. The following delay. (line 5). and in-
breath, dispreference markers at the start of the teacher's turn in line 6
signals inability to provide affiliative talk and that further work is
needed. Another learner offers a possible answer (unintelligible to the
observer). The teacher's turns from line 6 onwards involve repeated
other-repair initiation and a marked withholding of other-correction. T
highlights where the learners' attempts have been correct, "yes
something up yes", in line 8. This initiation does not lead to successful
learner repair. No possibles are offered by the learners. The teacher still
does not action a correction at this point, but pursues initiation and
providing clues. T proceeds to explicitly state that the learner's have
chosen an incorrect verb. Further incorrect attempts are forthcoming
from the class. In line 16, the teacher gives a further clue “p" to locate
the correct verb - 'put’ is the only verb in their list beginning with ‘p'.
The teacher's explicit initiation succeeds in enabling the learners to
action the repair for themselves. Although the teacher has avoided
unmodulated other-correction, the various steps in the repair initiation
has demanded investment in the talk and of the learners' level of
linguistic knowledge. The withholding of other-correction and involved
repair trajectories to be found in this lesson echo observations made by
McHoul concerning repair organisation in subject classroom talk. A
regular pattern observed in McHoul's data was for the teacher to
reénnnulate questions as further repair initiation and to provide clues to
F MC learner self-repair. McHoul concludes that "contrary to what may
e popular image of the classroom, teachers tend to show students
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where their talk is in need of correction, not how corrections should be
made” (1990:376). And in showing where, teachers indicate, of course,
candidate 'whats'

Extracts 1, 2, 3 and 4 are taken from a lesson where creatmg
conversation is the global pedagogic focus of the talk. The repair in the
next extract involves the treatment of a single lexical item by the
teacher after no display of error awareness by the learner.

Extract 2: ZLI:SFM:GB1

1 L: N n no not private (0.7) e:hh some beach
2 e:m

3 (1.9) (a) :

4 L: rare different (0. 9)(b) than another
5 T: Uh hh.

6 (*)

7 L: °Than others® .hh and e:m

8 (4.1) (e

9 L: U:hh .h

10 (2.8) ()

1L U=

12 (4.2) ()

13 L: A:nd the beach .h e:hh intensive

14 tourists

15 - (1.7)

16 T: % lot of tourists®=
17 L: =% lot of tourists® .h(h e]:hh they
18 T: (hm mm]

19 L: (0.6) they can do easily

The frequency of hesitation markers in the learner's talk displays
uncertainty about the coming talk. There are pauses and a marked
withholding of help from the teacher, e.g.pauses (a) to (e) are potential
sites where T could have provided affiliative talk or assistance. This lack
of “~"&y-*7nals further work by L is required before alignment (Tarplee
14 KC tte that in line 5, T does provide a minimal affiliative receipt,
"Uirnin, but responsibility for speakershlp remains with L. (Schegloff
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1982). The learner actions a ‘self-repair in line 7. The learner's turn,
lines 13-14, includes the repairable ‘intensive’. A (1.7) pause follows
representing an opportunity point for leamer self-repair or repair-
initiation. However, there is no display made of awareness of error or
any repair attempts from L. The teacher actions a correction. The
repairable is picked out and is redone as "a lot of tourists”. In this
correction, a) there are no explicit repair markers, b) no surrounding
syntactic frame, c) no stress pattern to highlight the repair, d) an even
intonation, e) it is quieter than the surrounding talk, and f) it is imitated
by the learner in receipt, this imitation is pitch-matched. The repair is
attended to by teacher and learner in a minimalistic way and does not
become the focus of the talk. The learner does an imitation/redoing of
the repair in line 17 and makes a claim for continuing speakership, “.hh
e:hh they (0.6)". The teacher does a minimal receipt of the learner's
redoing in overlap with this claim and also signals the learner's
responsibility for continuing the talk, "hm mm" in line 18 (Schegloff
1982) In contrast to extract 1, the ‘camouflaged' other-correction in this
extract has economically and swiftly dealt with the need for repair and
avoided potentially lengthy repair-initiation which could provide further
problematic talk. The agenda of this lesson, i contrast to
ZLI:SFM:C1, is creating and gelting on with conversation and this is
indexed in the design of the talk. Exposed and explicit forms of repair
would have had a different interactional cost. Consider extract 3 below
. which demonstrates further camouflaging characteristics.

Extract 3: ZLI:SFM:GB1

1 L: A hat (.) u::h is belong- a hat

2 (1.0)

3 L: Is belong .

a (4.0) k

5 L: Yes (.) to Gre~ Greece.

6 (1.0}

7 T: So the hat comes from (.) Greece..

: Yes Greece..

: Oves©. 41
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11 (2.0)

12 L: ©°Black®

13 (1.2)

14 L: °Clothes®

15 (1.0)

16 OComes from®

17 (1.0)

18 L: E::i ehh (*) A- Africa.
19 T: °Right©®=

20 L: =%africa®.

The hesitancy, cut-offs in the learner's turns and pauses signal concern
with the coming talk. The teacher refrains from assisting in spite of the
various pause opportunities. The learner makes another attempt at
completing her turn in 3. No assistance is requested from the teacher and
none is offered. There is also a lack of affiliative talk from the teacher;
no 'yes' or minimal 'hm' receipts. This lack of affiliation signals that
further work is required (Tarplee 1993). However, after a 4.0 pause the
learner explicitly displays her own assessment of her talk and she then
completes her turn. A 1.0 pause follows and the teacher provides an
upshot, a clarification request, of the learner's prior talk in line 7. The
upshot a) displays, to the learner, the teacher's understanding of her talk,
b) summarises the prior talk, c) projects the opportunity for learner
alignment, or non-alignment which would project potential further work
is necessary before affiliation, and d) is a candidate model. The learner
does not action a redoing of the repair, but orients to the request for
clarification by providing agreement (in line 8). Notice that it is not the
specific repair element in this upshot that is intonationally highlighted
in the teacher's talk; "So the hat comes from (.) Greece". The focus on
the repair activity is therefore downgraded. Evidence to support that L
has treated the teacher's talk as a repair is found later in line 16 where
the repair is cmbedded into the learner's talk. The teacher's model is
redone, but it is grammatically incorrect in this context.

In the following extract the learner requests help from the teacher
and states the nature of the required assistance.
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Extract 4: ZLI:SFM:GB1

L: last year u:hh (1.0) pt .hh there was a
Turkish (1.0) Turkish woman (.) on the beach

(3.0)
L: Very old and fat
(2.0)
.h he heh an e::h without ((gestures around

chest))

°A bikini top®

°A bikini top®

%Hm mm®

I- I'twas horrible

o= o0 9w N
e

- o
| B ]

The repair in this fragment comes after learner request for assistance and
thus an explicit display of lack of knowledge is made. In line 6 the
learner pinpoints the target item with a gesture, The teacher's following
repair is isolated from a surrounding syntactic context and is quieter than
the surrounding talk. The repair is redone by the learner, it is also
quieter than the surrounding talk and is pitch-matched. The teacher
follows this ultimate learner self-repair with a minimal receipt which
displays that the repair activity has terminated successfully, that no
accounting is required and signals the learner's responsibility for on-
going speakership.

Extracts S and 6 are also taken from a lesson where conversation is
the global agenda, but target language has been specified for use. At the
beginning of the lesson T has introduced several target phrases. In the
extract below the learner requests assistance and the teacher actions a
camouflaged repair. The learner's redoing is in overlap with the teacher's
repair turn and further working on talk is necessitated in later turns.
Repair is made the explicit focus of the talk.
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Extract 5: ZLI:SFM:P1

@ oy s W N

o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

]

|l N I

T
L:
T:
L

=failure is (0.1) u:m (0.4) failure is
.hh I: think that is somesing (0.4) mm:
u:m somesing like what uh like um::: .huh
(5.3)
like I want to:
(2.2)
to win (0.3) uh::
(1.0)
a business and I I I I- and my- and the
conqueries- conquerency?
competi-tors
-competit- competiténce uhh
{(cough) uh
(2.0)
could uh maybe (0.1) better than me
(1.0)
okay .hh so (*) failure is perhaps the
opposite of success
yes (0.1) yes
the opposite -of success
-yes
yes
(0.4)
okay yes remember the word competitors
(0.2)
[competitors
[competitors
yles
[competitors

This extract demonstrates how both teacher and learner may control the
extent of focus on target language form and thus cost to the interaction.
The learner's turns (lines 1-8 incorporate hesitation and pauses. The
teacher withholds from assisting or affiliating talk and so lcaves
responsibility of speakership with the learner. In line 10 the leamer

\‘1

39

BESFCOPY AVAILABLE 44



YORK PAPERS IN LINGUISTICS 17

displays awareness of a potential problem with his talk. and also that he
is unable to execute a repair by himself. L offers two possibilities, the
second of which, (marked by question intonation), is oriented to by the
teacher as a request for help and repair. The leamer's request for help in
line 10 is a minimally designed request from the learner and so in itself
preserves the focus on topic rather than projecting a detailed digression
towards corrective exchanges and explanation of the form of the
language. The teacher's other-correction in line 11 also takes a minimal
form as it attends 10 a recent correctable part of the learner's utterance
and does it as a single lexical item. The activity of correction is
downgraded by both participants. The teacher's repair has no explicit
markers, is not embedded in a surrounding syntactic frame, is not
highlighted prosodically and is imitated in receipt by the learner.
However, on this occasion the learner does the redoing of the repair in
overlap with the teacher’s repair. The learner's redoing is incorrect, it is
not an imitation of the teacher's model. At this point in the talk the
learner is not brought to account by the teacher. The talk continues and
the learner completes his specific, local goal at this juncture of the
lesson; defining the word 'success'. In lines 17-18 the teacher does an
upshot of the prior talk. The upshot, as in extract above a) provides an
opportunity for learner alignment, b) displays the state of the teacher's
understanding of the talk, ¢) projects an opportunity for further work to
be accomplished if affiliation is not accomplished d) models a candidate
target for the learner and so assists in the establishment of mutual
comprehension between the participants. The learner provides agreement
to the teacher's upshot. The teacher follows this with a redoing of part
of her upshotting turn. The learner actions further affiliative talk. After
the establishment of understanding, the teacher actions an explicit repair
of the repairable "competit competitance” as the previous downgraded
repair attempt failed and so correction is made the interactional focus.
The teacher models the repair once again and this is imitated by the
learner. The learner's redoing this time is acknowledged as being
acceptable by the teacher with a 'yes' receipt in line 27.

In extract 6, below, the learner displays his inability to action a
self-repair. After the teacher's camouflaged repair the learner pursues the
correction activity because the repair is not the category he requires.
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Extract 6: ZLI:SFM:P1

1 L: look uh an uh (*) my company hadn't uh
2 hadn't uh:m subside o:r subside I don't
3 know

4 T: subsidised

S L: subsidised subsidised

6 T: hm mm

7 L: subsidised but uh .h what a subsidise u:h
8 T: subsidy

9 L: a subsidy

10 T: subsidy

11 L: uh: subsidy of (*) EC o:r government

The learner explicitly displays that he is not sure about the word he
wants (lines 2-3) and is not able to come to a decision about it himself.
The teacher's other-correction takes a minimal form; there are no repair
markers, no syntactic frame, and it is not highlighted prosodically and is
imitated by the learner in receipt. The repair sequence is closed, as in
Example A and extract 2 with a minimal "Hm mm" which signals the
end of the repair activity, its successful accomplishment and that the
learner has responsibility for continuing speakership. However on this
occasion the learner is aware that the teacher's correction is not actually
what he was searching for and the focus on the form of the language is
maintained by the learner. The learner clearly signals the category of the
repair that is being requested (in line 7); a noun is required rather than
the verb form that was offered by T. This is evidence of real
collaboration in repair between T and L. The teacher provides the
required repair that has been explicitly sought for by the learner. The
repair takes a minimal form once again. The repair is imitated by the
learner and his turn proceeds. The teacher kecps the activity of correction
t0 a minimum, whilst the learner who is in possession of sufficient
knowledge is able to collaborate in this repair trajectory and maintain
focus on the form of the language until the repair is successfully
completed.

Extract,7 below illustrates the potential cost of repair initiation to
the interaction, lesson agenda and language learner. For comparison,
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example E below (Jefferson 1987) shows that between participants who
share native-speaker competencies there may be little cost to the
ongoing interaction. After a potential site for self-repair, (pause in 4),
Louise initiates repair by identifying the trouble-source by repeating the
repairable (line 5) with rising (‘question’) intonation. The beginning of
the repairable is emphasised by stress, thus locating and marking the
repairable. This initiation leads to a self-repair from Ken without delay.
Ken overtly marks out the repair with stress. The extent to which the
repair takes over the focus of the interaction is kept to a minimum, but
both parties highlight their parts of the repair activity.

(Example E)

1 Ken: Hey (.) the first Li:me they
2 stopped me from selling gigarettes
3 was this morning.

4 (1.0)

5 Louise: From selling cigarettes?

6 Ken: Or puying cigarettes.

Extract 7, taken from a lesson where teacher and learner are holding a
discussion about topics such as television, books, actresses elc.,
illustrates the potential cost of repair to the interaction, lesson agenda
and language learner. The language work accomplished in the sequence
of talk in the extract above does not remain restricted to the replacement
of one specific lexical item but is widened to include the displaying of
grammatical and syntactic knowledge (conceming the use of 'since’, for'
and 'ago’ when referring to points in the past).Therefore there are a
number of potential acceptable repairs.
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Extract 7: ZLI:DC:G1

1 L: I: u:m (0.4) pt read something about her an
2 interview last time I w-was here (0.2} in
3 London an:d she got oscars already and

4 since (0.2) two or three (0.1) years she’
S is a member of (0.2) parliament (0.2)

6 T: Sltince ]

7 L: [she be]

8 T: Since two or three yea:rs,

9 L: She: (0.1) since two or three years (0.4)
10 she has been

11 (0.3

12 T: No [stop] that was okay but y- b- sin:ice=
13 L: (She 1}

14 (0.2)

15 T: Two or three years

16 (0.2)

17 L: Since two or three ye:ar (0.4) she: has
18 been -
19 (1.1)

20 T: (no re-) remember we wrote it=

21 L: =Hm: since two or [thr- (*)-

22 {teacher writes on board-
23 L: Oh no for two or three years s:- sh: she
24 has been or is (.) uh?

25 T: >She has been<
26 L: Has been .h for two or three years she

27 has been a member of parliament [h }=
28 T: (°Righ€]
29 L: =and she belongs to the labour party

30 (0.2)

31 T: Or if you use since you could say (0.1) she
32 hlas been

33 L: [Sin:ce

O
E lC (0.2)
m Since= r
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36 L: =Si:nce=

- 37 T =Two years

38 (1.1)
39 L: She has been=
40 T: =s-heh-ince two y-heh-ears

41 (1.0)

42 L: 9since® (*) %two® (*) years ago

43 T: Yeh (0.1) yeah cause then y- {you're

44 L: (hm

45 T: fixing it .

46 L: Hm:[m hm since two years ago she has been
47 T: [ye )

48 a member of parliament

The teacher attempts a repair initiation in line 6 which pinpoints the
site of the repair "s:ince”. The initiation fails to generate a successful
repair from the learner who does a redoing of his previous talk. The
-learner proves unable to locate and action a repair based on T's repair
initiation. The teacher withholds actioning other-correction and pursues
further repair-initiation. T indicates that the talk redone-by the lcarner is
not problematic, hence the repairable is located elsewhere. In line 12 the
teacher tries to initiate learner self-repair with a reiteration of the
repairable 'since' again. The repairable is highlighted by greater stress on
 this occasion. The learner fails to action a self-repair. Later the teacher
alludes to his assumption and belief that the learner is in possession of
the knowledge about the target language under focus in this repair
sequence as they have worked on this aspect previously; "remember we
wrote it" (line 20). The leamer is able to action a self-repair and overtly
marks his recognition of the repair and realisation of the repair
expectations by emphasising the repair element "for" in line? L
continues with the local task of finishing the target sentence
completion. However the attempt terminates with a quick request for
help "uh?" (inline 24). An other-repair is actioned by T. The repair is
isolated, but the speed of delivery is increased. The learner does a
rgdoing of part of the teacher's model and after an in-breath does a
E l{lc)ing of the whole target sentence. The focus of the talk on repair and
e form of the target language does not finish at this point. In rljnc 31
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the T sets up another sentence completion task for the learner but fails
to generate an immediate successful learner repair. The repair is
accomplished by the learner 11 lines later after repeated initiation
attempts. The learner explicitly acknowledges the repair activity as the
repairable is marked by stress ("ago" in line 42). The display of lack of
knowledge in the learner's turns and failure to identify the repairable and
complete a leamer self-repair resulted in elongated initiation from T and
several failed repair attempts by L. The pursuit of self-repair and
withholding of other-correction in this extract ensured that repair became
the local agenda and that the learner was forced to display his level of
knowledge about a particular aspect of the target language. What
happens in extract 7 clearly contrast with repair trajectories where
camouflaged other-correction ensured that the ongoing interaction was
minimally interrupted. The fact that the teacher had a basis for assuming
the level of leamner knowledge was alluded to in the talk and may
explain his insistence on repair-initiation. Moreover, the repair required
more than the replacement of a single lexical item.

Extract 7: ZLI:DC:G1

1 T: So it's difficult

2 L: It was (*) difficult=yes but I understood
3 it because I saw the musical

4. (*)

5 T: Because you saw the musical (*) or because
6 I (*) had seen

7 (*)

8 L: Had seen?

9 T: Yeah

10 L: I had seen the musical=

11 T: =Right if you hadn't seen the musical

12 L: I wouldn't=more difficult to understand

13 (%)
14 T: °Right®

) .
E ]{[Cairable “saw" occurs in (line 3). The learner makes no display of
SCTSTRr repair etc. After a pause (untimed) the teacher initiate repair. 50
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He repeats part of L's prior talk, as in Example E and extract 7 above.
The repair is followed by another pause. No repair is attempted by L. T
then indicates the site of the repairable in line 5 with a sentence
completion task. The learner actions a self-repair. The learner's talk
displays uncertainty, a pause in line 6 mid-repair. The lack of affiliative

talk from the teacher is oriented to by the learner as a display of a need -

for further work (Tarplee 1993). The learner does a redoing of the repair
with question intonation displaying his uncertainty, but offers no other
alternative repairs. The teacher provides affiliative talk in next-tum and
maintains the focus on the form of the talk by constructing a sentence
completion task which is successfully actioned by L.

Extracts 9 and 10 are from a lesson where comrection is the concern
of the talk. The teacher and learner are going through sentences written
as a homework task. Focus on the form of the target language is an
explicit pedagoglcal agenda in the lesson.

Extract 9: ZLI.A.Ll

L: Yesterday I kept witing do:wn my notes on

my carnet %un carnet u:h (I -don't knew®)=

T: {no n: ]
T: =Note?

(0.7)

: Notebook

(0.4)
L: Notebook
T: =Notebook

. (6.0)

= = O M WD S W
o
3

1 T: Right?

The lesson activity concems going through and correcting the learner's
homework. The leamer's task was to write sentences using specified
new language that he has learned on the course. The learner reads out
one of his answers (lines 1-2) and explicitly displays that he does not
know the word in English that he needs to complete his sentence. The
F K her makes repair attempts, which end in cut-offs, in overlap with L's

a=ms=w). In line 4 the teacher constructs a repair-initiation as a word
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completion task which fails to engender a learner self-repair. The
completion task in itself promotes the activity as a collaborative
enterprise. A 0.7 pause follows this initiation attempt and the teacher
actions the projected repair; the learner's absence of talk signalling his
inability to perform a repair. The teacher's repair is isolated, i.e. without
any surrounding syntactic context, as were repairs dealing with the
replacement of specific and single lexical items in the learner's talk as in
extracts 2, 4, 5 and 6. The repair in extract 9 also generates an imitation
by the learner. A difference is that the teacher's repair is highlighted
intonationally. Focusing on the form of the language and correction
comprise the activity of the talk displayed in extract 9.

In the last extract 10 below, there is more than one source of
trouble in the learner's talk. This example is again taken from lesson
ZLI:A:L1, where the activity of the talk concerns displaying
competency and linguistic knowledge. Lengthened repair initiation ,
explicit focus on language form and the use of metalanguage
characterise the talk as correction is an explicit agenda.

Extract 10: ZLI:A:L1

L: Are you sure we go to the wright die- di-

uh direction
(.) (a)

1
2
3
4. T: %kay® .hh not we go: (.)(b) h imagine you're in
5 the situation

6

7

(0.7)
7 L: Uh we ri(de) -°no®
8 T: ~Yeh bu~ imagine=it's the tens:e
9 (0. 4)
10 T: ©°Lori® =imagine it's now
11 L: Okay
12 (0.7)
13 T: Whi{ch tense would you] use=
14 L: {Are . you sure]
1:\)“ =We are going
EMC Aright .hh okay an we are going=not to

(1.0) (
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18 T: Not the preposition is pnoff Lo

19 L: {i:n the

20 T: Yes so say it again

21 L: Okay

22 (0.9)

23 "T: Say the sentence again

24 L: Alors are you sure we are going in the right
25 de- direction

26 T: Yeh .hh i- uh Lori just say this .h are you
27 sure? '

28 (0.8)

29 L: Yes .

30 T: Stress the word sure

31 (0.5)

32 L: Are you sure?

33 T: Are you sure (*) we're geoing

34 (0.4)

35 L: In the -wright direction

36 T: In the right direction

The learner reads out his sentence attempt containing the repairables,
"go" and "to" in lines 1-2. After a micro-pause, at (a), signalling a
coming dispreferred activity, the teacher receipts the turn and then
actions a repair-initiation. The initiation identifies one of the trouble-
sources. A micro-pause follows at (b) and the teacher provides further
initiation, a "cluing" (McHoul 1990). After a 0.7 pause the learner .
attempts a repair but rejects his repair himself. The teacher withholds
from other-correction and pursues further initiation. T explicitly states
that the learner has used the wrong tense. The teacher provides two
further initiations in lines 10 and 13 before the learner actions a self-
repair. T receipts the learner repair in line 16. The teacher then directly
proceeds to attend to a second repairable. The teacher's first initiation is
minimally packaged and identifies the site of trouble, “not to". There is
a one second interval and T continues with further initiation, avoiding
*her-correction. T highlights the repairable again. The learner actions a

[MC f-repair (line 19) and is requested to do a redoing of the repaired
am==ggaich of talk (line 20). The activity of the talk now turns to
&2
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pronunciation business with a sequence in which the talk focuses on
intonation and stress.

The nature of the activity of the talk in this extract concerned overt
focus on language form and correctness. The lengthened repair initiation
sequence ensured that correction remained the explicit business.

6. Concluding remarks

The CA analysis of repair in EFL classroom talk reported in this paper
gives testament to the nature of the joint management of issues related
to second language development; issues connected with intelligibility,
repairing troubles and establishing mutual comprehensibility and
intersubjectivity. The description of one of the chief enterprises in EFL
classroom talk generated by this CA analysis, is vastly different from
the view of reactionary correction and appraisal, typificd by 'initiation-
response-feedback' routines, deemed to be paradigmatic of classroom talk
(Sinclair and Coulthard 1975). Rather than segmenting EFL
conversation into such uni-directional categories as initiation, response,
teacher negative feedback, etc, correction, as part of the broader
phenomenon of repair, has been revealed as an activity which is
negotiated by EFL participants on a turn-by-turn basis as they
collaboratively work on the re-construction of their talk.

Repair strategies have been shown to impose different costs on the
lesson agenda and the learners. Teachers have also been seen to orient to
the status of other-correction as a dispreferred activity, by a), restraining
from other-correction, b), pursuing repair initiation to increase
opportunities for self-repair, and c), packaging other-correction when
actioned in an accommodating, ‘camouflaged’, (e.g. isolation of the
repair, delivered at a volume which is quieter than the surrounding talk,
and lack of intonational marking), environment which serves to tone
down unmodulated other-correction and take the focus off the activity of
repair. The ‘camouflaged’ corrections empowered the EFL teacher to
attend to the repair of trouble-sources, but did not oblige a lengthened,
explicit or consciously motivated focus on language form. As an
example, extract 6, demonstrated that where the L2 learner is in
possession of the necessary knowledge he/she may accept the correction
in an exposed receipt and even make the correction the focus of the talk
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him/herself. Repair and control of preference organisation is potentially
actionable by both teacher and leamer and is negotiated on a 'here and
now' basis as their talk unfolds. For example, where the learner displays
no awareness of error or inability to action self-repair in their turns-at-
talk the EFL teacher may action other-correction in either an exposed or
embedded form. What is projected as a relevant next is therefore
controlled, to some extent or other, by the teacher and (subject to
his/her level of competence) the learner.

Forms of correction were shown to orient to the pedagogic goal of
the type of EFL lesson or activity in an EFL class which entails the
conscious analysis of aspects of the target language, e.g. a grammar
lesson, as in extract 1, ‘correcting homework', as in extracts 9 and 10.
These types of teaching agendas contrast with lessons or activities in
which conversational practice is the global pedagogic goal, as in the
discussions of extracts 2, 3, and 4. Explicit forms of correction and their
accompanying accountings would require an investment in the talk and
make demands on the learner which could prove to be beyond their level
of competence. The extended repair activities of extracts 5 and 7 are
examples where local agendas become relevant as the talk proceeds and
so correction becomes the overt activity of the talk. In extract S the
teacher actions explicit repair after a '‘camouflaged' attempt failed. In
extract 7 the teacher displays that he has good reason to anticipate the
learner's capacity for self-repair.

This paper has examined the organisational devices which provide
for flexibility, local-management and negotiation in the
accomplishment of immediate and global interactional agendas in EFL
classroom talk.
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A TIMING MODEL FOR FAST FRENCH*

Eric Keller and Brigitte Zellner
University of Lausanne

1. Introduction .

Previous research on the prediction of speech timing has documented
influences at three major levels: the phoneme or segmental, the syllabic
and the phrase level. In this paper we describe a three-tiered statistical
model which has been created for predicting the temporal structure of
French, as produced by a single, highly fluent speaker at a fast speech
rate. The first tier models segmental influences due to phoneme type and
contextual interactions between phoneme types. The second tier models
syllable-level influences of lexical vs. grammatical status of the
containing word, presence of schwa and the position within the word.
The third tier models utterance-final lengthening. The output of the
complete model correlates with the original corpus of 1204 syllables at
an overall r = 0.846. However, an examination of subsets of the
complete data set revealed considerable variation in the closeness of fit
of the model. Residuals have a normal distribution.

1.1. Models Based on the Prediction of Segmental
Durations
The most influential statistical model for spoken French text has
probably been the model proposed by O’Shaughnessy (1981, 1984). On
the basis of numerous readings of a short text containing all phonemes
of French, a model of durations of acoustic segments suitable for
synthesis by rule was proposed. In this model, 33 rules for the
modification of segment duration according to segment type, segment

* Authors' address for correspondence: Laboratoire d’analyse informatique
de la parole (LAIP). Informatique — Lettres, Université de Lausanne,
CH-1015 LAUSANNE, Switzerland.

York Papers in Linguistics 17 (1996)  53-75
_Eric Keller and Brigitte Zellner
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position and phoneme context served to specify basic phoneme
durations.

For sound classes that did not involve prepausal lengthening, the
model was able to predict the durations for 281 segments of a text with
a standard deviation of 9 ms. But it was less accurate for the prediction
of prepausal vowel durations, because of the greater variability of
segments in such positions. Moreover, this model was not able to
predict silent inter-lexical pauses.

O’Shaughnessy’s statistical model is constructed around the
hypothesis that speech timing phenomena can be captured by the
segment, as if this unit “possesses an inherent target value in terms of
articulation or acoustic manifestation” (Fujimura 1981). However,
recent measures have indicated that syllable-sized durations are generally
less variable than subsyllabic durations, and thus may represent more
reliable anchor points for the calculation of a general timing structure
than segmental durations (Barbosa and Bailly 1993; Keller 1993; Zellner
1994). The taking into account of explicit syllable-level information is
further supported by the observation that stress variations and variations
of speech rate tend to modify at least syllable-sized units.

Bartkova’s model (1985, 1991) attempts to solve these deficiencies
by adding calculated coefficients to the formula for predicting segment

durations:
Dur Seg= Durl + kSy|l+ kAc

where Durl is the intrinsic duration of the segment, kgy// is a syllabic
coefficient, and k4, an accentuation coefficient. The exact manner in
which these coefficients are obtained is not described; it is only noticed
that they can vary from a minimum to a maximum interval, according
to the position of the segment in the speech chain, and according to the
acoustic properties of the speech sound.

The syllabic coefficient depends on the nature of the word
(lexical/grammatical), and on the position in the word (initial, medial,
final syllable). The coefficient of accentuation depends on the next
consonant, on the presence/absence of a syntactic boundary in the case
of a final vowel, or on the presence/absence of clusters in the case of a
final consonant, as well as on the syllabic structure near a pause.
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According to Bartkova, a comparison of predicted and measured
durations in 10 sentences gives rather good predictions, since the mean
difference on segmental duration is about £15 ms.

However, it would seem that beyond the opacity of the coefficients,
a divergence between predicted and measured durations of the order of 15
to 30 ms can be a major handicap for short segments. In our corpus, for
example, the mean duration for /d/ was 50 ms. In the case of such a
short phoneme, a 15-30 ms divergence would correspond to an error of
30-60% with respect to its measured duration.

1.2. Required Macro-timing Information

Since the segmental unit cannot capture the overall temporal structure
of speech, the next level which can be expected to encapsulate temporal
phenomena is the syllable. This appears to be a good candidate.
According to some psycholinguists, it is considered to be the minimal
perception unit, and according to a number of phoneticians and
phonologists, it is the minimal unit of rhythm (see Delais 1994).

It has been shown that quite a number of parameters are involved in
variations of syllabic duration. The most important are: the position in
the prosodic group, the position in the word, degree of stress, the length
of the prosodic group, the position according to the stressed syllable,
the position according to the local speech rate (as measured by cycles of
speeding up and slowing down), semantic focus, proximity of syntactic
boundaries, the status of the word (lexical or grammatical), and
emotional factors (Bartkova 1985, 1992; Campbell 1992; Delais 1994,
Duez, 1985, 1987; Fant and al. 1991; Fonagy 1992; Grégoire 1899,
Grosjean et al. 1975, 1983; Guaitella 1992; Konopczynski 1986;
Martin 1987; Mertens 1987; Monnin et al. 1993; Pasdeloup 1988,
1990, 1992; Wenk et al. 1982; Wunderli. 1987). Some of these factors
may be redundant; for instance, in many cases of read text, lexeme-final
position may be redundant with phrase-final position.

In view of existing information, it thus seems best to begin with
segmental predictions, and to consider syllabic information as additional
information which is not captured at the segmental level. One of the
important points to consider in the present study will be the selection of
non-redundant and relevant information.
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Beyond the syllabic level, it is likely that a good predictive model
will eventually need to incorporate further information at the word or
the phrase level. For example, the prediction of pauses for slow speech
requires phrasal knowledge, which is not captured at the segmental or at
the syllabic level. In the area of word group boundaries in French
speech, a great deal of work has been accomplished to determine the
nature of these groups — syntactic groups, prosodic groups, rythmic
groups, intonational groups, the congruence between these labels —
and to calculate the automatic generation of such groups and potential
inter-group pauses (Delais. 1994; Grosjean et al. 1975; Keller et al.
1993; Martin 1987; Monnin et al. 1993; Pasdeloup 1988; Saint-Bonnet
et al, 1977). These effects will have to be integrated into a general
timing model for a given language, but were not taken into account in
the present study.

In the current study, the objective was to account for a single
speaker’s syllable durations with the smallest number of segmental and
syllabic factors. At each succeeding level, relevant parameters were
chosen so as to explain the greatest proportion of the variance in the
residue of the previous analysis. In this manner, a three-tier model,
based successively on segmental, syllabic and phrasal information, was
constructed.

2. Method

2.1. The corpus
A highly fluent speaker of French (a professor of French literature) was
recorded with 277 sentences, the first 100 of which were analysed for the
present study. The speaker was instructed (o speak quite rapidly, with a
normal, unexaggerated intonation, The resulting readings have generally
been judged by listeners as highly intelligible and well-pronounced. No
dialectal particularities were noted.

Recording occurred in studio conditions on DAT-tape. The digitized
data was transferred to Macintosh computer and was downsampled to 16
kHz.

80 56



A TIMING MODEL FOR FAST FRENCH

2.2. Time Ilabelling

The time occupied by each phoneme was labelled with the Signalyze™
program according to detailed instructions on how to handle phoneme-
to-phoneme transitions (Thévoz and Enkerli 1994). Specifically,
transitions in the acoustic corpus was analyzed according to three
articulatory levels: labial, lingual and laryngeal. For example, the
coarticulatory overlap at the /e/-/s/ transition was marked by symbols
representing the following events: “onset of friction, associated with the
lingual level”, followed at a given time interval by an “offset of
fundamental frequency, associated with a cessation of vocal cord
activity”. The following possible states were distinguished:

Labial system: aperture, occlusion, friction, burst, error

Lingual system: aperture, occlusion, friction, burst, palatal,
transient movement, error

Laryngeal system: aperture, occlusion, transient movement,
diminution, error v

“Error” refers to any state that occurs inadvertently, such as during a
speech error.

To examine the reliability of transcriptions, two judges compared
judgements concerning how and where points of transition between
inferred articulatory states were to be marked. Two measures of
interjudgemental agreement were used:

Robustness (agreement in the application of criteria to state
transition), scored 1 = low agreement, 2 = agreement in general, but
some further discussion required, and 3 = excellent agreement.

Precision, scored 1 = more than two Fo periods difference, 2 = 1-2
Fo periods difference and 3 = less than 1 Fo period difference in
measurement.

Both measures showed good to excellent interjudgemental
agreement. Over the 50 types of state transitions examined, there were
no cases of low robustness or low precision. The average robustness
was 2.53 and the average precision was 2.68.

A total of 4544 phonemes and 1203 syllables were analyzed in this
manner.
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3. Analysis and Results

A modified step-wise statistical regression technique was used to
develop a well-fitting model of this speaker’s timing behaviour. In
accordance with previous observations on factors that influence speech
timing, it was decided to model three major levels: the segmental, the
syllabic and the phrase level. In step-wise fashion, each succeeding level
was made to model the residue left by the previous level. Three different
models were thus established, the Segmental, the Syllabic and the
Phrase Model (Figure 1).

The
Segmental
Model
The
Syllabic
Model
The

Phrase

Model

Figure 1. The Segmental, Syllabic and Phrase Models. Each subsequent
model incorporates the modelling effects of the previous level.

3.1. Model 1: The Segmental Model

Segmental Durations and Overlap Zones. An initial issue concerned the
calculation of segmental duration in a corpus where coarticulatory
transition zones are marked explicitly. Does phoneme duration
correspond to the zone of the signal which is unambiguously marked for
a given phoneme (zone B in figure 2), or does it include one or both
zones of coarticulatory overlap with adjoining phonemes (zones A and
C in figure 2)?
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overlap 1 overlap 2
“unambiguous”
/s/ zohe
/e/
/R/
A B Cc

Figure 2. What constitutes a phoneme? B is a portion of the signal that
is unambiguously marked for the phoneme /e/, while A and C are

transitory zones with adjoining phonemes.

The issue was resolved with reference to durational variation. The
combination of zones A, B and C (with an average coefficient of
variation of 0.375) turned out to be systematically less variable than the
unambiguous zone B (with an average coefficient of variation of 0.412)
(see Table 1).

A B C
Average coefficient of
variation (s.d./ mean) 1.6379 0.4123 1.7472
for 34 phonemes
A+B B + C A+B+C

Average coefficient of

variation for 34 0.3916 0.3933 0.3751

phonemes

Table 1. Coefficients of variation for zones A, B and C as well as
various combinations of these zones

Also, combinations of zones A and B, or of B and C, were less variable
than zone B alone. The transition zones can thus be considered to be
“buffer zones” whose function, in part, may well be to “regularise”
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phoneme duration. For the purpose of the present research it was thus
decided to consider the combined duration of A, B and C as “phoneme
duration”. Syllable durations were constructed from phoneme durations
by taking into account transitional overlaps. As a net effect, the
segmental duration entering the statistical modelling procedure is
slightly more regular than more commonly measured phoneme
durations. Nevertheless, it is not believed that the modelling results of
the present study seriously depend on this manner of proceeding; the
size and resilience of the measured effects suggest that as long as
transitions are handled in systematic fashion, the predictive pattern
should remain largely identical.

3.2 Segmental transformation and grouping.

Raw segment durations were non-normal in their distribution. Among
the common transformations, the log10 transformation produced the
closest approximation to a normal distribution (Figure 3a, b). All
calculations of the segmental portion of the model were thus performed
on log 10-transformed durations.

800 500
400
600
300
400
200
200 100
0 50 150 250 075 125 175 225 275
ms log10 (ms)

Figure 3a. The distribution of segment durations before and after the log
10 transformation: histograms.
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150

°
3
®

nscores nscores
Figure 3b. The distribution of segment durations before and after the log
10 transformation: normal probability plots.

Subsequent to transformation, phonemes were grouped according to
their mean durations and their articulatory definitions. Eight classes
could be identified (Table 2). Groups showed roughly comparable
coefficients of variation, and an inspection of histograms and normal
probability plots showed roughly normal distributions for all classes
whose N was greater than 100,

Phoneme type Name Mean duration
(ms)
®, 0 AntRound 109.45
Jsf Fric 105.17
& E 380 Nas 97.78
o PostMidRnd 94.92
p.tk UnvPlos 92.94
a,€¢€0u,iy OthVow 69.62
b,z,m,ngv,3n, VcdCons 61.72
d,?
Rjwly SemiVLiquids 43.63
Mean 90.23

Table 2. Mean durations for phoneme classes (N = 4544)
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Coefficient of variation
Phoneme type (s.d./mean) Frequency
()
e, 0 0.4881 71
st 0.2708 357
&40 0.3585 334
o 0.3130 60
ptk 0.3475 504
a,ee€0uly 0.4089 1557
b,z,m,n,g,v,3n, 0.3669 892
d,?
RjwlLy 0.4908 769
Mean 0.3648 539

Table 2.(continued) Mean durations for phoneme classes (N = 4544)

To test Model 1 in the syllabic context, square root-transformed syllable
durations were calculated on the basis of coefficients produced by the
linear model for segmental durations, and by taking into account mean
durations of phoneme-to-phoneme transitions. These calculated syllable
durations were compared to the square root-transformed measured
syllable durations. The correlation coefficient was r = .647 (N = 1203,
p<.0001) (Figure 5).
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Figure 5. Prediction of the Segmental Model (Model 1): Syllable
durations predicted exclusively on the basis of segmental durations (r =
.647). Values are in sqrt(ms).

The residue from the model (= observed - predicted) was termed “Delta
1” and served as the basis for further factorial modelling at the syllabic
level.

3.3 A Linear Model for Segmental Durations.

Using the Data Desk® statistical package on the Macintosh, a general
linear model for discontinuous data (based on an ANOVA) was
calculated with partial (non-sequential, Type 3) sums of squares. The
following main and interaction factors (up to two-wayl) were
postulated:

duration (log10(ms)) = constant + previous type + current type + next
type + previous type * current type + current type * next type +
previous type * next type

1 For reasons of insufficiency in per-cell observations, calculation
complexity and theoretical difficulty of interpretation, three-way
interactions were not calculated.
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Table 3. The Segmental Model: Analysis of Variance for Segmental
Data (N = 4544) Using Partial Sums of Squares

Source df Sums of Squares Mean Square
Const 1 14903.8 14903.8
~_previous 8 0.123239 0.015405
current 7 3.13402 0.447717
next 8 0.267002 0.033375
previous * current 50 3.24144 0.064829
current * next 50 5.04499 0.100900
previous * next 60 1.79531 0.029922
Error 4360 101.137 0.023197
Total 4543 196.070
Source df F-ratio Prob
Const 1 642500 < 0.0001
previous 8 0.66410 0.7236
current 7 19.301 < 0.0001
next 8 1.4388 0.1748
previous * current 50 2.7948 < 0.0001
current * next 50 4.3498 < 0.0001
previous * next 60 1.2899 0.0665
Error 4360
Total 4543

In the partial sums of squares solution, all factors were significant at
p<.05, with the exception of “previous type” and “next type”, taken
alone, and the interaction term “previous type * next type” (Table 3),
The residual error was 101.137/196.070 = 0.516, that is, the model
explained about 48.4% of the variance. Expressed in terms of a Pearson
product-moment correlation, the model’s predicied segmental durations
correlated with empirical phoneme durations at r = 0.696.
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3.4  Syllable Durations and Delta 1.

Another means of testing the model is a comparison with measured
syllable durations. In contrast to phoneme durations, where a log
transformation served to provide roughly normal distributions, square
roots had to be applied to measured syllable durations in order to
approximate normal distributions (Figure 4).

250 .
225 -
200 s '
150 q 150
r
100 t 75
M -
50 .o
° 0.0
a + + +
0 5 10 15 20 25 s 2 0 2
sqriMeas nscores

Figure 4. Syllable durations in ms were square-root transformed in order
to approximate a normal distribution.

3.4.1. Model 2: The Syllabic Model

Syllabic Factors Predicting Delta 1. After considerable experimentation
with a variety of factors described in the literature, a three-factor model,
including two-way interactions, was retained for analysis:

delta 1 = constant + function + position + schwa + function * position
+ function * schwa + position * schwa,

where “function” distinguishes whether the syllable is found in a lexical
or a function word, “position” identifies three types of position in the
word which are (1) “monosyllabic and polysyllabic-initial”, (2)
“polysyllabic pre-schwa” and (3) “other”, and “schwa” indicates whether
or not a schwa is present in the syllable. Again, a general linear model
for discontinuous data was calculated with partial (Type 3) sums of
squares. The results of the ANOVA showed that all main and interaction
factors were significant at p<.05 (Table 4). The residual error of
3277.29/5432.93 = .6 indicated that the model explained 40% of the
variance in Delta 1.
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Table 4. Analysis of Variance for Delta 1 (N = 1203)
Using Partial Sums of Squares

Source df Sums of Mean Square
Squares
Const 1 2663.53 2663.53
function 1 176.508 176.508
position 2 98.5753 49.2877
schwa 1 149.296 149.296
function * position 2 97.3872 48.6936
function * schwa 1 27.5860 27.5860
position * schwa 2 63.0467 31.5234
Error 1193 3277.29 2.74710
Total 1202 5432.93
Source df F-ratio Prob
Const 1 969.58 < 0.0001
function 1 64.252 < 0.0001
position 2 17.942 < 0.0001
schwa 1 54.347 < 0.0001
function * position 2 17.725 < 0.0001
function * schwa 1 10.042 0.0016
position * schwa 2 11.475 < 0.0001
Error 1193
Total 1202

Model 2 and Delta 2. Syllable durations obtained from the segmental
model were combined with those from the present linear model for Delta
1 to produce the Syllabic Model (Model 2). The predictions correlated
with observed square root-transformed syllable durations at r = .723
(N=1203) (Figure 6). The residual data was termed Delta 2.
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Figure 6. Prediction of the Syllabic Model (Model 2): Syllable
durations predicted on the basis of segmental durations and syllable-level
factors (r = .723). Values are in sqri(ms).

3.5. Model 3: The Phrase Model

Inspection of the predictions of Models 1 and 2 (Figures 5 and 6)
showed a noticeable deviation from the regression line in the higher
values. Specifically, these models underestimated most syllable
durations in the > 280 ms range. Furthermore, an examination of Delta
2 revealed that the residual error was most pronounced for utterance-final
syllables ending in a consonant. Consequently, a correction term was
calculated, which was applied to such syllables in Model 3.

The predictions of Model 3, which incorporates segmental and
syllabic modelling as well as the phrase-final correction term, correlated
with the observed square root-transformed syllable durations at r = .846
(Figure 7). The residual values from Model 3 vary quasi-randomly
around 0. At the present time, it appears that only more sophisticated
rules for the generation of the schwa vowel may still be able to improve
this model’s predictive capacity to some degree.
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Figure 7. Prediction of the Phrase Model (Model 3): Syllable durations
predicted on the basis of segmental durations, syllable-level factors and
phrase-final lengthening (r = .846). Values are in sqri(ms).

3.5.1. Stability
The Phrase Model was examined for its predictive stability by
performing Pearson product-moment correlations between various
subsamples of the data and the model’s prediction. The resulting data is
presented in Table 5.

Table 5. Pearson Product-Moment Correlations between Various
Subsets of the Dataset and the Phrase Model' s Prediction

slices of 50 slices of 100

syllables syllables
1st slice 0.9 0.884
2nd slice 0.87 0.872
3rd slice 0.853 0.852
4th slice 0.89 0.726
5th slice 0.866 0.823
6th slice 0.852 0.868
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slices of 200 slices of 300
syllables syllables

1st slice 0.878 0.869
2nd slice 0.789 0.805
3rd slice 0.838 0.874
4th slice 0.885 0.838
Sth slice 0.841

6th slice 0.838

Table 5. (Continued) Pearson Product-Moment Correlations between
Various Subsets of the Dataset and the Phrase Model’s Prediction

It can be scen that the model’s predictive capacity varies considerably
from one subset to the next. For example, the correlation was only .726
for the fourth slice of 100 syllables in the set, while it had been .884
for the first slice. Even when slices of 300 syllables are compared,
considerable variability prevails. The reasons for thesc instabilities are
presently being investigated.

4. Discussion

By a modified step-wise procedure, a general model for the prediction of
the fast-speech performance of a highly fluent speaker of French was
constructed. The initial model incorporates segmental information
concerning type of phoneme and proximal phonemic context. The
subsequent model adds information about whether the syllable occurs in
a function or a lexical word, on whether the syllable contains a schwa
and on where in the word the syllable is located. The final model adds
information on phrase-final lengthening. The effects of these three
levels are demonstrated on a single sentence in Figure 8. In view of
current discussions surrounding segmental and syllabic contributions to
timing models, it is interesting to note that segmental information
accounts for a major portion of the variance explained by the model. As
Figure 8 shows, segmental information alone successfully predicts
several cases of major syilable lengthening.
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Figure 8. A comparison of predictions of the three models and measured
syllable durations for the sentence “Son étude ethnologique porte sur la
relation entre les acupuncteurs et les centenaires afghans” .

The overall correlation of 0.846 between predictions of Model 3 and the
data set from which the model is derived is encouraging. This
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correlation level corresponds roughly to the average inter-speaker
correlation of 7 = 0.833 for phrase-final syllable durations, as measured
between the readings of a short text by 12 speakers in the Caelen-
Haumont corpus (Caelen-Haumont 1991; see Keller 1994). This means
that the model behaves as differently from its target data as one natural
speaker would behave with respect to another speaker. Although this
may be an acceptable initial predictive level for synthesis purposes,
further improvements in the modelling would be welcome. Preliminary
indications suggest that such improvements may come about through
predictions of the presence vs. the absence of schwa, through explicit
predictions of the effects of speech rate manipulation, and in longer
texts, through a better modelling of pauses. Further information on
possible improvements may also be gained through an examination of
cases of high delta 3 values in subsets of the present data set. These
effects are currently being studied.

It is worth noting that in the present fast-speech corpus, no phrase-
level effects were identified, other than phrase-final lengthening. This is
in contrast to our findings on the production of French at a normal
speech rate, where a fairly systematic increase of lexeme-final syllable
durations was observed over the extent of the prosodic phrase (Keller et
al.. 1993). It seems likely that in conditions of considerably accelerated
speech rate, our speaker sacrificed some of the “niceties” of phrase-
internal timing modulation, and limited himself to a single, phrase-final
durational marker.

Considerably more work also needs to be done before the
generalisability of the present model can be tested. The examination of
the model’s stability has shown that predictions begin to show
comparable strength at about 300 syllables or more. Consequently,
systematic testing of these predictions for another speaker would
involve a completely new research study. Nevertheless, a few quick
examinations of predictions for another speaker’s sentences suggest that
the model may indeed be generalisable to more than one speaker of
French (Figure 9)2.

2 The authors are grateful to the following members of the LAIP team for
their invaluable assistance in scoring and creating the present corpus:
Nicolas Thévoz, Alexandre Enkerli, Hervé Mesot, Cédric Bourquart, Nicole
Blanchoud, and Thomas Styger. Particular thanks go to Prof. J. Local (York
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e predicted wediionsns  MEagured smmm— delia

Figure 9. A comparison of predictions of Model 3 and the measured
syllable durations of another speaker of French for the fast reading of the
sentence “Beaucoup de gouvernements voient le CERN comme un
moteur de modernisation technologique” .
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ANOTHER TRAVESTY OF REPRESENTATION:
PHONOLOGICAL REPRESENTATION AND PHONETIC
INTERPRETATION OF ATR HARMONY IN KALENJIN*

John Local and Ken Lodge

Department of Language and Linguistic Science
University of York

1. Introduction
The Kalenjin group of languages, part of the Southern Nilotic or Chari
Nile family (Greenberg 1964) are spoken mainly in western Kenya. One
of their characteristics is that they display a harmony system which is
said to involve the phonological feature Advanced Tongue Root ([ATR) )
(Creider and Creider 1989; Hall et al. 1974; Halle and Vergnaud 1981).
In this paper we address issues of the phonological
representation of [ATR] in Kalenjin and its phonetic interpretation.
Specifically we will show:

« that the harmony system encompasses the C-system as well as the
V-system

« that [ATR) is best characterised as a phonological unit which has a
syllabic domain

« that there are harmony constraints on the constituents of
monomorphemic polysyllables

»  thatthe phonetic exponents of [ATR) harmony provide evidence for
the need to maintain a strict demarcation between an abstract, relational
phonology and interpretative phonetic exponents (Pierrehumbert 1990;
Kelly and Local 1989)

We will argue that one straightforward way of handling the [ATR])
harmony system is in terms of underspecification (cf. Lodge 1993b). On

* Authors' correspondence addresses: John Local, Department of Language
and Linguistic Science, University of York. Ken Lodge, School of Modern
Languages and European Studies, UEA, Norwich. NR4 7TJ

York Papers in Linguistics 17 (1996) 77-117
© ) John Local & Ken Lodge
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the assumption that only unpredictable values/features are specified in
the lexical entry forms of morphemes (cf. Archangeli 1984, 1988) we
will show that

» it is necessary to specify lexically [+ATR] for the dominant
morphemes and [-ATR] for the opaque ones.

» the adaptive morphemes are unspecified for lexical [ATR] value.

* [+ATR] harmony domains are immediately adjacent. (There is no
evidence that harmony patterns can or do ‘skip’ over adjacent
morphemes.)

» [+ATR) harmony domains encompass immediately adjacent
unspecified adaptive morphemes or the default value, {-ATR], applies.

We will propose that a formal implementation of our analysis can be
constructed in terms of constraints on structured hierarchies of features
which permit partial specification and structure sharing, combined with
a phonetic interpretation function (Coleman 1992a; Local 1992; Ogden
1992; see also Bird 1990; Broe 1993; Scobbie 1991).

2. Phonetic interpretation of [ATR]

We begin with a consideration of some of the phonetic characteristics of
the [ATR] harmony system in Kalenjinl- We will, in the manner of
Firthian Prosodic Analysis, refer to these as ‘phonetic exponents’
(Carnochan 1957; Firth 1948;.Henderson 1949; Sprigg 1957).
Importantly our investigations reveal that the phonetic exponents of the
{ATR] feature in Kalenjin are varied and not simply confined to the V-
system (a detailed discussion is presented in Local and Lodge
(forthcoming)). The transcriptions in (1) give an impression of some of
these characteristics:

1 The data we discuss is drawn from observations and recordings of a female
and male speaker of the Tugen dialect. Both speakers are in their mid 30's.
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(1
+ATR words -ATR words
[k"e:pit"]  (TOSPRINKLE}? [k™g:Brt™™]  {TOGROW)
[khedgu ti]  (TOSCRAPEUP) [k™g:y.ut™™]  (TOBLOW)
[k"g:pall (TODIG UP) [kg?Bal]  (TODIG)
[p"e- ] (MEAT) [p™en]  (HARDSHIP)
[lo.] (FAR} [1¥5] {SIX)

2.1 Phonetic differences between words of the [+ATR]
categories

There are a number of phonetic differences between words in the two

categories which can be observed not only in vocalic portions but also

in the consonantal portions of such words. These differences include

phonatory quality, vocalic and consonantal quality and articulation and

durational differences. ‘

2.1.1 Phonatory differences

The two sets of words exhibit different kinds of phonatory activity. This
is audible in terms of voice quality. Words of the [-ATR] set have
audible breathy phonation as compared with words in the [+ATR] set.
This breathy voice quality is especially noticeable in the rime of the
words. Measurements of the open quotient (OQ) of the glottal cycle
made from electrolaryngographic recordings (Davies et al. 1986; Howard
et al. 1990; Lindsey et al. 1988) and inverse filtering (Karlsson 1988;
Wong et al. 1979) show statistically significant differences can be taken

2 we adopt the following notational conventions in presenting the
Kalenjin material: [phonetic font] for phonetic material; bold for
phonology; lower case for syntactico-morphological categories; {bold in
braces} for morphemes expressed in terms of phonology; (CAPITALS IN
BRACES) for meanings and glosses. These conventions are based on those
employed by Carnochan, 1957. Thanks to Richard Ogden for comments and
suggestions concerning notation.
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to confirm breathiness of phonation (typically, larger OQ values are
found for [-ATR] words). Examination of voice source measurements
also suggests different kinds of laryngeal behaviour in moving from
voice 10 voicelessness in the two sets of [ATR] words. In [+ATR]
voicing dies away slowly and continues at low level (often noticeably
overlapping with friction if present). In contrast, in [-ATR] words,
voicing drops off rapidly.

Examination of the spectral characteristics of vocalic portions of
the two classes also reveals differences commensurate with breathy
versus non-breathy phonation (Local and Lodge, forthcoming). There is,
for example, a tendency for words of the [-ATR] set to display a greater
amplitude of the fundamental in respect of the first harmonic.

2.1.2 Vocalic differences

There are striking auditory differences in vocalic quality between words
in the two sets. Vocalic portions in [~ATR] words are noticeably more
central (and frequently more open) than those in [+ATR] words. (Note
the open [+ATR] vocoid has a back quality in the region of CVS [a ]
while the open [-ATR] vocoid has a noticeably front quality in the
region of CV4 [ a ]. These harmonize with appropriate tokens from the
[ATR] sets: [samiis’] ~[sa.m"15¥] [t"gngus’ ]~ [t™afgusy ].)
Examination of plots of F1/F2 for tokens each of the [tATR] vocoids
in the data confirms the results of impressionistic listening (for
example, [+ATR] vocoids show lower F1 values than their congeners
[{-ATR]). For purposes of broad transcription we represent the vowels of
Kalenjin thus: [+ATR) [ieaou ], [-ATR] [1€a 20U ].

2.1.3 Consonantal differences

Words of the two categories exhibit differences in types of consonantal
stricture and their ranges of variation. In [+ATR] words we final labial,
apical and velar closure with burst release, or with close approximation;
in comparable [-ATR] words closure with burst release is not found. In
such words lax fricative portions occur but so do portions with open
approximation.
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There are also noticeable variations in terms of place of
articulation. 'Coronals' in {+ATR) words are exponed with apico-alveolar
strictures whereas they may be exponed with either apico-alveolar or
dental strictures in [-ATR] words. Generally consonantal pieces in
(+ATR] words are tenser than their [-ATR) equivalents. This can give
rise to the percept of stop-like release of laterals and nasals in (+ATR]
words.

2.1.4 Durational differences

Consonantal and vocalic portions are durationally different in [+ATR]
words. Typically consonantal portions are shorter in {+ATR) words than
in {-ATR] words. This is particularly noticeable in the closure and
release phases of initial and final plosive portions. Averages of vocalic
duration reveal a tendency for {~ATR) vocoids to be shorter than [+ATR]
vocoids but there is some overlap in terms of the ranges of duration.
However, [+ATR) words are routinely longer (measured from beginning
to end of voicing) than are {~ATR] words.

3. Phonological preliminaries: some characteristics of
[ATR] domains

Having provided a brief characterisation of the phonetic exponents of

{ATR] we now provide an outline of the main aspects of the

organisation of the [ATR) harmony system in Kalenjin. There are three

different types of morpheme: adaptive, dominant and opaque whose

behaviour can be described as in (2) below:

(2)

(i) dominant morphemes are always {+ATR); any immediately adjacent
adaptive morpheme(s) will share this value: {MORPH}p

(ii) adaptive morphemes vary their {ATR] value according to the
specification of {ATR] in their neighbouring morpheme(s):
{MORPH},,

(iii) opaque morphemes are always [-ATR]and do not vary the
value, even next to a dominant morpheme. They delimit the domain of
dominant morphemes: {MORPH} (.
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3.1 Examples of ATR patterning
In (3) - (8) below we give examples of each of these possibilities with
accompanying broad phonetic transcriptions.

3
{KE:R}p {-UN}A (ke:run}
{SEE} directional {SEE IT FROM HERE}
root suffix
@
{KU:T}a {-UN}a [ku:tun]
{BLOW) directional {BLOW IT HERE)
root suffix (imperative)
®
{KA-}A {A-}A  {KU:T}p {-E}p [ka:yu:te]
recent-  1sg subject {BLOW} continuous {IWAS
past prefix root suffix BLOWING])
prefix
©
{KA-}Ao {A-}ao {KU:T}A {-UN}a [ka:yu:tun]
recent- 1sg {BLOW} directional {IBLEW IT)
past subject root suffix
prefix prefix
Q)

{KI-}a {A-}A {UN}p ({-KEJ}o [kiaunger]
far-past  1sg subject (WASH]} reflexive {IWASHED

prefix prefix root suffix MYSELF)
®)
{KA-}a {KA:-}o {KO-}a  {KE:R}p {-A}A
recent-past  perfective aspect {SEE) 1sg object
prefix prefix prefix root suffix
{kaya:yoye:ra]
{(HE HAD SEEN ME}
Q. 85 82
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Evidence for the three types of morpheme is as follows. Sentences (3)
and (4) show that the directional suffix {-UN}A is an adaptive
morpheme; in (3) it appears in [(+ATR] form and (-ATR] in (4).
Similarly comparison of (4) and (5) show that the verbal root {KU:T} 5
may also vary in terms of (+ATR] characteristics and can therefore be
treated as adaptive. In (4) we sce that any such adaptive morphemes not
in the domain of dominant ones exhibit the exponents of [-ATR].
Comparison of the characteristics of the structures in (5) and (6) shows
that the continuous suffix {-E}p is dominant (therefore [+ATR]) and
that all the other morphemes in its left domain share its (+ATR]
characteristics. In (7) the final suffix is opaque and so it does not share

the [ATR] characteristic of the preceding dominant ([+ATR]) root
{UN}p, while the two adaptive prefixes in the left domain of the root

share its [+ATR] properties. In (8) the perfective prefix {KA:-}q is
opaque and thus the adaptive recent-past prefix {KA-}A at the
beginning of the construction is outside the domain of the dominant
root {KE:R}p. As expected from the behaviour of the adaptive suffix
in (4) this initial prefix is [-ATR]. However, the adaptive morphemes
in the immediate left and right domains of the dominant root share its
(+ATR] characteristics. Note that roots (nominal and verbal) and affixes
may be dominant or adaptive. Affixes may be opaque but roots are not.
{ATR] functions in a variety of ways in Kalenjin. In addition to the
harmony patternings in (3) - (8) and the lexical pairs given in (1) above,
it participates, for instance, in some singular/plural distinctions:
[sqmijs’] {AWFUL) (plural) is (+ATR]; [sa m“1§¥] {AWFUL) (singular)

is (-ATR]; [m?.¢:i] {CALVES)is [+ATR] ~ [m¥9 ] {CALF} is
(-ATR] (see also Tucker and Bryan 1964).

4. Abstractness of phonological categories: [ATR] and the
inadequacy of intrinsic phonetic interpretation

(ATR] harmony is canonically the kind of phonological organisation

which has been seen as a candidate for autosegmental status3 (Clements

1976, 1981; Kaye 1982). We will discuss one such treatment of

Kalenjin [ATR] below. However, it is appropriate here to consider

3 Or within the Firthian tradition as ‘prosodic’.
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briefly one issue which [ATR] harmony in Kalenjin raises for an
autosegmental analysis - that of the phonetic implementation or
interpretation of the phonological feature [ATR]. While conventional
non-linear approaches may be able to characterise graphically the long-
domain implications of [ATR], it is not immediately clear how such
phonological approaches could deal in any coherent way with the
phonetic implementation of an [ATR] autosegment in Kalenjin given
the range of different phonetic exponents we have outlined above. The
problem arises because in contemporary autosegmental approaches
phonological features are deemed to have intrinsic (or intuitive)
interpretation — the IPI hypothesis (see eg Clements (on IPI in feature
geometry) 19854; Durand 1990; Goldsmith 1990; Pulleyblank 1989).
The intrinsic approach to phonetic interpretation represents a continuity
of practice from traditional generative phonologies. In the generative
tradition phonetic interpretation is merely the end point of a process
which maps strings to strings. Phonological representations are
constructed from features taking binary values; phonetic representations
employ the same features with the difference that they usually take
scalar values. In the locus classicus of generative phonology, Chomsky
and Halle explicitly embrace this view of a phonetics-phonology
continuum and write 'We take ‘distinctive features' to be the minimal
elements of which phonetic, lexical and phonological transcriptions are
composed’ (1968: 64). This undefended position is only made possible
in SPE, as in more recent autosegmental approaches, because there is
no attempt at an explicit formulation of phonetic interpretation. In the
present case it would require a certain amount of ingenuity to postulate
an [ATR] autosegment and find what there is in common between
devoicing of coda approximants, breathy voice quality, front or back
secondary articulation, consonantal length, particular ranges of
consonantal variability and any putative advanced position of the tongue
root.

4 Although Clements argues that the geomelric organisation of features
‘depends upon phonological, rather than physiological criteria’ (1985:
240) it would appear that the categories he discusses are deemed to have an
intrinsic phonetic interpretation.

84

87



ATR HARMONY IN KALENJIN

4.1 Getting the exponents of [ATR] to ‘fall out’

It has been suggested to us (van der Hulst, personal communication)
that there might be some kind of phonetic/perceptual relationship even
in this case which might serve to rescue a conventional autosegmental
treatment of [ATR]) in Kalenjin in respect of the IPI hypothesis. The
suggested solution would be to propose that [+ATR] is exponed by
degrees of vocal tract tension with {-ATR] exponed by a generalised 'lax’
articulatory setting and [+ATR] by a 'tense' setting (cf. also the
description in Hall et al.. 1974; 244, without reference, and Schachter
and Fromkin. 1968, on Akan). This might then allow the consonantal
and vocalic features we are concerned with to 'fall out' of the categories
sct up by the analysis.

However, such an analysis merely sidesteps the issue in replacing
‘the feature [ATR]’ with some other intrinsically interpreted feature
{1ax] . Initself this begs the question as to why precisely it should be
this combination of phonetic features (not universally ‘lax’) rather than
some other that is implicated in the interpretation of [+ATR] (see also
the discussion of cross-language differences in the phonetic
interpretation of [ATR] harmony in Lindau and Ladefoged 1986).
Moreover, such a proposal would not provide a readily accessible
account of the durational characteristics of vowels and consonants or the
observed variability in the ‘coronal’ consonants in the two sets. Nor, as
far as we can discern, would it give us any analytic leverage on the
counter-intuitive phonetic implementation of the open [+ATR] vowel as
[a] and the open {-ATR] vowel as [a].

However, the central problem with postulating universal features
like [ATR] is that the phonetic and phonological levels are confounded,
phonological categories amount to little more than ‘rounded up’
phonetics and phonetic detail is constantly being made to fit the
phonology (e.g. Lindau on ‘r-sounds’, 1985). Since the phonetic
exponents of the harmony system in Kalenjin do not seem to have been
investigated thoroughly until our recent paper (Local & Lodge 1994), it
is of particular concern that a number of analyses have chosen [ATR] as
the phonological designation of the relationships involved.
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4.2 Definitions of [ATR]
Harmony systems are of central phonological importance in a large
number of languages. They typically involve two sets of phonetic
exponents which altemmate in some way, though not always in the same
way across languages. Let us call these sets A and B; thus far there can
be little disagreement. In the case of (ATR], however, a search has been
made for a common phonetic parameter for the set of exponents of the
phonological category by investigating some, but not all, such
languages. This search has been limited from the outset by the
unwarranted assumption that the commonality resided solely in vowel
phoneme inventories.

Research by Stewart (1967), Lindau (1975, 1978), Ladefoged (1964
(on Igbo), 1971, 1972), Lindau et al. (1973) and Painter (1973) on the
[ATR] harmony systems in languages of the West African Akan family
establishes a connection between the vowel qualities in the two such
sets and the position of the tongue root. Lindau et al. (1973) show that
advancing of the tongue root may also be used as a mechanism to alter
tongue height, as in German and some English speakers, without there
being any justification for giving the mechanism phonological status
(87)°- They thus distinguish between those languages which use tongue
root position as the basis of a phonological vowel harmony system and
those that use it as an articulatory mechanism for raising the tongue
body. Lindau (1978) suggests that the important articulatory effect of
advancing or retracting the tongue root in general is to change the shape
of the pharyngeal cavity and labels the phenomenon [expanded]. This
is an elaboration of Ladefoged's (1971, 1972) suggestion that there is a
phonological (sic) feature {wide] covering three states of the pharynx:
wide, as in advanced tongue root articulations, neutral, where the tongue
root is in its ‘normal’ position (which may or may not be the position
for [-ATR], depending on the language), and narrow, where the tongue
root is retracted. The last state may be the equivalent of [-ATR], but
Ladefoged exemplifies it with Arabic [f]. Lindau (1978: 553) also

suggests that neutral versus narrow is employed in Arabic to

5 Kenstowicz (1994: 20,22) provides a clear instance of the unwarranted
elevation of tongue root to phonological status in his discussion of vowel
symbols.
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differentiate between non-emphatic and emphatic consonants
respectively. This is the only reference to consonants in relation to the
position of the tongue root.

With the basic groundwork set up in this way it is easy to see how
phonologists (who have not necessarily investigated the so-called [ATR]
languages directly) find the (ATR] feature attractive as a generic binary
label for the two sets A and B. There is apparently a simple intrinsic
phonetic interpretation of the phonological phenomenon, a convenient
isomorphism: an advanced tongue root produces a wide pharynx, which
equates with [+ATR] in the phonology (see, for instance, Hall and Hall
1980 who, in discussing [ATR] harmony in Nez Perce, comment that
(+ATR] [ w ] ‘follow(s) naturally if the tongue root is in advanced

position when /u/ is articulated’ (214)). However, if, as might be
expected, a phonological contrast is exponed by a constellation of
phonetic exponents, it has been traditionally deemed necessary to have a
way of determining the choice of which the (single) exponent should be.
For example, in Gimson (1962: 90) we are told that with regard to RP
pairs of long and short vowels ‘the opposition between the members of
the pairs is a complex of quality and quantity’, but he decides to take
length as the phonologically relevant characteristic (ibid.: 93). In
Gimson (1945-49) he demonstrates that for native RP speakers vowel
quality and the duration of voicing in the rime are the important cues for
vowel ‘length’; the criteria used to come to a decision in Gimson (1962)
seem to be ‘tradition’ and a language-teaching expedient (cf. 90-93 for
the full discussion). These hardly represent substantive criteria for a
motivated phonological analysis.

In the context of the present paper we need to be convinced that a
single cover term is appropriate for the phenomena under discussion.
But even if this position is adopted, it is important that the
phonological analysis must at least make reference to the wider
phonological and grammatical context of the language concerned, rather
than relying on the discovery of some common physical denominator
(cf Firth 1948).
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5. The abstractness of phonological categories

We will start with a matter that concerns the phonetic interpretation of
only the vocalic part of the syllable in Kalenjin: namely, the exponents
of the open V's. First of all, it is striking to note that in the
investigations of those languages which have an open V distinction in
(+ATR] and [-ATR] sets e.g. Akan, (see, for instance, Lindau 1975,
1978, Lindau et al. 1973), little is said about their qualities, the non-
open vowels being the focus of attention. The pharyngeal cross-sections
for the latter show clear distinctions in the position of the tongue root,
but there are no such cross-sections for the low vowels, transcribed in
Lindau (1975) as [2] for [+ATR] and [a] for [-ATR], but in Lindau
(1978) as [a] and [A], respectively, without any comment, though on
the formant chart (Fig.7, Lindau 1978: 552) [a] appears in a relatively
back position near to [0], [s] being omitted. In their transcription of
Kalenjin Halle and Vergnaud use [a] and [a], respectively, again without
elaboration (unfortunately misinterpreted by Carr 1993a: 260-262, as
[a] and [a], respectively)S: The important point about the Kalenjin
realizations of the two harmonic sets, as far as the low vowels are
concerned, is that we find the counter-intuitive occurrence of [a] for the
(+ATR] open V and [a] for the [-ATR] open V (cf. the relatively
detailed transcriptions given at the beginning of this paper). Careful
impressionistic observation and acoustic analysis indicates that the
backer of the two vocalics co-occurs with vocalic and consonantal
portions which typify [+ATR]. In other words, the expected tongue body
position on the front-back axis in relation to the assumed position of
the tongue root does not occur. Whatever the facts of Akan, in Kalenjin
the tongue body position is clearly not determined by the size of the
pharynx, so, even if we restricted the phonological domain of the
harmony system to the vowels, for the low vowels we would need the
contrary interpretation of [+ATR] to their interpretation for the non-low

6 Whether (-ATR] is equivalent to a neutral or retracted tongue root is not a
question we concern ourselves with in this paper, but the issue has led to the
introduction of another feature [RTR] in the analysis of some languages; see
Carr, 1993b and references therein.
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vowels - not a happy conclusion for universals of phonetic
implementation.

As far as consonantal articulations are concerned, the available
literature does not provide much in the way of indication of what
happens to them when the pharynx is wide (see, for example, Ladefoged
1972, or Lindau 1978). A narrow pharynx, as we have already noted,
has been implicated in the production of Arabic emphatic consonants.
This is of no help in explaining the consonantal articulations we have
observed in Kalenjin, nor in explaining the difference in phonation
types. It is Stewart (1967: 199) who assumes a relationship between
{+ATR] and breathy voice, for which we find no evidence; on the
contrary, in our data breathy voice in the sonorants goes with [-ATR].
(Halle and Stevens (1969) also offer a tentative determinate account of
the relationship between tongue-root retraction, larynx lowering and
phonatory difference, but the work of Lindau and her associates indicates
that such an association is casual rather than causal). Similarly, the
lenition phenomena and the length phenomena referred to in §2 above
and discussed in detail in Local and Lodge (1994) seem to us to have no
obvious connection with pharynx width, any more than the fact that in
Kalenjin ‘coronality’ in {+ATR] words has exclusively alveolar
exponents whereas in [-ATR] words it varies between alveolar and
dental exponents. The only conclusion we can draw is that (ATR] can
have no ‘basic intrinsic’ phonetic interpretation that will allow us to
apply it in any meaningful way to the Kalenjin material under
discussion here. Rather the interpretation of the abstract phonological
relationship designated {+ATR] must be accounted for in explicit
statements of temporal and parametric phonetic exponency (Carnochan
1957; Ogden and Local 1995; Sprigg 1957); we cannot appeal to some
kind of free-ride intrinsic phonetic interpretation principle.’ If we adopt

7 Compare the statement of Gazdar et al (1985) concerning similar practices
in syntax. ‘Unlike much theroetical linguistics, it [the GPSG exposition]}
lays considerable stress on detailed specifications of the theory and of the
descriptions of parts of English grammar ... We do not believe that the
working out of such details can be dismissed as ‘a matter of execution ... In
serious work, one cannot ‘assume some version of the X-bar theory’ or
conjecture that a ‘suitable’ set of interpretative rules will do something as
desired ..." (ix)
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this position, of course, it has considerable ramifications for all aspects
of the relationship between phonological categories and their phonetic
exponents. :

Rejection of the IPI hypothesis is, of course, aligned with the
position of Firthian Prosodic Analysis wherein phonological
representations are entirely relational, encoding no information about
temporal or parametric events (Carnochan 1958; Firth 1948; Ogden
1993; Ogden and Local 1993, 1995; Sprigg 1957). Under this view the
phonological representations are abstract relational structures and are
treated as having no intrinsic phonetic denotation. This is different from
the view we highlighted earlier which is propounded in a number of
contemporary ‘non-segmental’ approaches where features in the
phonology are deemed to embody a transparent phonetic interpretation -
typically cued by the featural name (e.g. Browman and Goldstein 1986;
1989; Bird and Klein 1990; Sagey 1986. See also the discussion in
Keating 1988).

The position we take does not mean that we see no interesting or
‘explanatory’ links between phonetic phenomena and phonological
structures. Rather our claim is that if we wish to develop a sophisticated
understanding of the relationships between the meaning systems of a
language and their exponents in speech, being forced to provide an
explicit statement of the detailed parametric phonetic exponents of
phonological structure is an essential prerequisite. The feature labels for
phonological units we employ may be given mnemonic labels (e.g.
[ATR]), but their relation to the phonic substance necd not be simple.
Because they are distributed over different parts of the syllabic structure,
their interpretation is essentially polysystemic (Firth 1948; Henderson
1949; Carnochan 1957). For example, the interpretation of the contrast
given the feature label [+ATR] or the label [+nasal] at a syllable onset
need not necessarily be the same as the interpretation of the contrast
given the feature label [+ATR] or [+nasal] at a rime (see also the
comments by Manuel et al. 1992 on the phonetic interpretation of
‘alveolarity and plosion’ in codas of English words). Moreover, the
occurrence of the phonologically contrastive feature [+nasal] at some
point in the phonological structure may generalize over many more
phonetic parameters than those having to do simply with lowering of
the soft palate. Similarly the absence of a feature such as [+voice]

- 90
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docs not necessarily mean that the representation generalizes over tokens
where there is no activity involving vocal fold vibration - vocalic, nasal
and liquid portions typically have regular vocal fold activity, though the
phonological representation to which such portions may be referred does
not necessarily involve the feature (+voice) (cf Ladefoged 1977; Local
1992).

The consequence of this argument is that nothing at all hangs on
the name of a phonological feature (¢g [ATR)) provided that the
canonical naive view of the relationship between phonological
categories and phonetic ones is eschewed. That is provided the semantics
of the phonological categories is explicitly and formally stated then it
really doesn't matter what they are called. All that the ‘naming of parts’
achieves is some kind of mnemonic shorthand that can, in the worst
cases, lead to analytical infelicities. There are two aspects to specifying
the semantics: (i) it is necessary to know how the phonological
category(ies) in question relate to other phonological categories - that is
provide a semantic statement of their place within the phonological
systems and structures and (ii) it is necessary to provide an explicit
statement of the phonetic interpretation of the phonological categories -
this is crucial because, in Firthian terms, it 'renews the connection’
(Firth 1957). For instance, Sprigg (1957:107) writes

‘... it is clear that the phonological symbols are purely
formulaic, and in themselves without precise articulatory
implications. In order therefore to secure ‘renewal of
connection’ with utterances, it becomes nesessary {0 cite
abstractions at another level of analysis, the Phonetic
level: abstractions at the Phonetic level are stated as
criteria for setting up the phonological categories
concerned, and as exponents of phonological categories
and terms.’

We return, therefore, to our initial labels A and B. As cover terms for
the categories that enter into the phonological system, they are as good
as anything else in that they are abstractions from the data without any
phonctic content or implication. It seems to us that this is not
dissimilar to a much simpler example that relates to the phonological

9N
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status of a feature [alveolar] or a binary equivalent (+cor, +ant], as
a definition of English /t d n/. As is well known, these three putative
phonological units are subject to (at least) place of articulation
assimilation with a following obstruent or nasal (cf. Gimson 1962, and
more recent discussions in Local 1992; Lodge 1984, 1992; Nolan
1992); in other words, their exponents, in this respect vary in terms of
articulatory place: bilabial, labiodental, dental, palato-alveolar, palatal
and velar, as well as alveolar. The only thing these features have in
common is that they are all indeed place specifications. Clearly, in such
cases as this the alveolar articulatory place descriptor cannot be equated
with the phonological category [alveolar]. The proposals made by
Local (1992) and Lodge (1981, 1984, 1992) involve non-specification
of the place feature for such consonants; in addition, in Local (1992) and
Lodge (1992) feature-changing rules are excluded entirely from the
grammar, as proposed in §8 below, so by having no lexical
specification of a place feature for /t d n/ the necessary level of
abstraction is achieved: these particular sounds are not defined as
alveolar at all, but as those that have no specific place. (For a proposal
that this may be a universal feature of coronals, see Paradis and Prunet
1991.) The appropriate place features are supplied by sharing the
following obstruent or nasal in particular structural domains, with
alveolarity as the default.

However, the case of Kalenjin is more complicated than this, since
the phonetic exponents of the terms of the harmony system cannot
easily be subsumed under a general heading such as 'place of
articulation’,

Fudge (1967) is an early attempt within the framework of
generative phonology to introduce phonological primes with no
implicit phonetic content (with a reference to Firthian Prosodic
Analysis). He states: ‘It is ... dangerous and misleading to say that
either articulatory or auditory features ARE the phonological elements,
unless they correlate so closely that no facts of language are obscured by
treating them as if they were the same’ (4, original emphasis). The two
reasons he gives to support his claim that facts are obscured if one
assumes identity of phonetic and phonological features are the matter of
biuniquness (discussed also by Chomsky 1964: 75-95) and
morphophonemic patterns, some of which are counter-phonetic. The
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first of these Fudge exemplifies with tone-sandhi in Mandarin, in which
Tone 2 followed by Tone 3, and Tone 3 followed by Tone 3 are both
realized as a high rising followed by a low rising pitch (1967: 4-7).
(There is evidence that such claims trade on less than compelling
phonetic observation - and an innocence about interrelationships
between levels of analysis. See, for example, Chuenkongchoo 1956, on
Thai and Henderson 1960, on Bwe Karen.) The second is exemplified by
the Hungarian vowel system, in which phonetic [p] pairs with phonetic

[a:] in a harmony system partly determined by lip-rounding or lack of
it; they are phonemicized as /a/ and /a:/, respectively. As Chomsky
points out (1964: 74; quoted by Fudge 1967: 10), /a/ is ‘functionally

unrounded but phonetically rounded.” Fudge sees this as a convenient
shorthand, but argues that ‘it is surely the task of phonology to make
classifications on its own terms, to state explicitly what these phonetic-
sounding labels (‘Rounded’ and ‘Unrounded’, ‘Long’ and ‘Short’, etc.)
are a ‘shorthand’ for’ (1967: 10). The Hungarian system also contains a
situation parallel to the Mandarin tone-sandhi: [i] and [i:] function

phonologically as both front and back, another pair of features involved
in harmony relations. He then goes on to show how abstract labels - he
uses A, B, 1, 2, a, b, (i), (ii) - can be used to define the phonological
relations involved, and then interpreted in four ways, by means of four
different sets of rules: articulatory, acoustic, auditory and recognitional.
We do not want to go into any further details of Fudge’s proposals
(which are segmentally based), but would like to note in particular what
Fudge considers one serious disadvantage of distinctive feature notation,
namely that ‘systematic phonemic elements and their systematic
phonetic counterparts are treated in terms which are formally
indistinguishable, and this often forces us to imply that one systematic
phonemic element has been changed into another (Tone 3 HAS
BECOME Tone 2 in our [Mandarin] example). This is not only
undesirable, but also unnecessary, since we do not require complete
biuniqueness in our phonology’ (1967: 6). We applaud such cautionary
remarks, but we find it extraordinary that after nearly thirty years only a
few phonologists have started to pay any attention to them.
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4.2 Maintaining strict demarcation: Compositional
Phonetic Interpretation
We have argued that the IPI hypothesis for phonological categories is,
in the general case, untenable and, in the particular case of [ATR]
harmony in Kalenjin, demonstrably inadequate. In the light of this we
have suggested that it is not only desirable but necessary to adopt an
analysis in which a strict demarcation between the abstract phonological
and physical phonetic levels is maintained as in Firthain prosodic
analysis. In order to do this, as we indicated, it is necessary to solve the
issue of the phonetic interpretation of phonological categories. To
accomplish this we adopt the proposal of Coleman and Local (1992) for
a compositional phonetic interpretation (CPI) function for partial
phonological descriptions. We sketch only the broad outlines of the CPI
here. Fuller, more technical descriptions, of the phonological theory and
the formal treatment of the CPI function, as formally implemented in
the YorkTalk speech generation system, can be found in Coleman
1992a; Local 1992; Ogden 1992).

In the CPI function adopted here, phonological structures and
features are associated with phonetic exponents. The phonological
descriptions being interpreted are here taken to be unordered acyclical
graph structures with complex attribute-value node labels (cf structures
found in GPSG or HPSG). The statement of phonetic exponents in CPI
has two formally distinct parts; temporal interpretation and parametric
phonetic interpretation. Temporal interpretation establishes timing
relationships which hold across constituents of a phonological graph
while parametric interpretation instantiates interpreted ‘parameter strips’
for any given piece of structure (any feature or bundle of features at any
particular node in the phonological graph). The resulting ‘parameter
strips’ are sequences of ordered pairs where any pair denotes the value of
a particular parameter at a particular (linguistically relevant) time, Thus
in the general case:

{(node: partial_phonological_description),(Time_start, Time_2, ...
Time_end), parameter section) '

where the node represents any phonologically relevant contrast domain.
(Ladefoged 1980, argues for a similar formulation of the mapping from
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phonological categories to phonetic parameters.) The time values may
be absolute or relative, fixed or proportional. The precise physical
domain of the parameter strips (eg articulatory, acoustic, acrodynamic)
is not of immediate relevance here.

Under CPI, phonetic interpretation of the phonological descriptions
is constrained by the principle of compositionality (Partee 1984) which
requires that the ‘meaning’ of a complex expression is a function of the
form and meaning of its parts and the rules whereby the parts are
combined. Under the present proposal, the phonological ‘meaning’ of a
syllable equals the ‘meaning’ of its constituents (for a similar approach
see Bach and Wheeler 1981; Wheeler 1981; 1988). The compositional
principle is instantiated by requiring any given feature or bundle of
features at a given place in the phonological structure to have only one
possible phonetic interpretation. So, for instance, in the present case the
Kalenjin words (i) [ lg"‘”q 11, ‘good planters’ and (ii) [ khw. .l']
‘plant!’ can be given the following Firthian-like, partial representations
(similar representations can be found in Albrow 1975; Camochan
1960):

@ "™ (xod) (i) (ATR=) " (x0A)

Here the syllable-domain [ATR] unit as well as being semantically
distinctive serves to integrate the other syllabic material
(paradigmatically contrastive ‘phonematic units’ (Firth 1948)) with
consequences for their phonetic exponency as we illustrated above).
Given this, then the interpretation of (i) is of the form:

CPI({atr:+] (x0A)) = {phonetic exponents of ‘kol’}

where CPI is a phonetic interpretation function (cf Coleman and Local
1992). A more fully specified representation of (i) might be given as:

@ "™ ¢, 7 o)

In this representation the units within the syllable are treated as
separate entities or sequences of entities; the superscript symbols £/ -k

placed before the units (x) and (0A) serve to indicate onset/rime domain
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phonation prosodies (f# ‘voicelessness’; -#A ‘voice’). Such a
representation can be reconstructed as a graph with attribute-value node
labels, thus:

[ATR;+]
[wi:-] [voi:+]
[ent:nas;.,str:-,
ensfemp:+ gro:+]]
g [ent:, nas:.,str:-,
thi:2] ensfemp:-, gro:-]]

The compositional interpretation of this schematic representation can be
determined in the following quasi-articulatory fashion:3

1. CPI(fent:-, nas:-, str:-, ensfemp:+, grv:+][) = {contact of tongue back
with soft palate, closure of soft palate ...}

2. CPI({i:2])=(relatively mid tongue-height...}

3. CPI(fcnt:+, nas:-, str:-, cnsfemp:-, gro:-]]) = {contact of tongue apex
with alveolar ridge...)

4. CPI([voi:+[([ki:2], [cnt:+, nas:-, str:-, cnsfemp:-, gro:-]])) =
(succession of CPI([cnt:+, nas:, str:-, cnsfemp:-, grv:-]]) to
CPI([#i:2]), relative length of CPI([fi:2]), relative slow decay of
voicing of CPI ({ki:2)...}

5. CPI([voi:-[[cnt:-, nas:-, str:., cnsfemp:+,grv:+]])) = {voicelessness,
aspiration of CPI(fent:-, nas:-, str:-, cnsfemp:+,gro:+]])... )

8 In a more complete representation backness and roundedness of the
nucleus would be accounted for at the syllable level, thus providing, inter
alia, for an appropriate phonetic interpretation of consonant-vowel
coarticulation (see Local, 1992).
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6. CPI([atr:+)([voi:-J([cnt:-, nas:-, str:-, cns[emp:+, gro:+]]),
[voiz+[([Ri:2], [ent:+, nas:., str:-, cnsfemp:-, gro:-J]))) = {succession
of CPI([voi:-J([ent:-, mnas:-, str:-, cns[emp:+,grv:+]])) to
CPI([voi:+]([hi:2], [ent:+, nas:., str:-, cns[emp:-, grv:-]))), non-
maximal backness of CPI([voi:-]([ent:-, mnas:-, str:,
cnsfemp:+,gro:+]])) and CPI([voi:+]([ki:2], [ent:+, nas:-, str:,
cnsfemp:., gro:-]])), relative palatality of CPI([cnt:+, nas:-, str:.,
ensfemp:-, gro:-]]), relative shortness of closure and release of
CPI([voi:-)([ent:-, nas:., str:-, cnsfemp:+,grv:+]])), tense phonatory
quality and slow decay of voicing of CPI(fvoi:+[({hi:2], [cnt:+, nas:-,
strz-, cnsfemp:-, gro:-1D), ...}

We have formally tested and verified a CPI for Kalenjin within the
YorkTalk declarative speech generation system employing acoustic
parameters. Discussion and illustration of this and quantitative details of
the phonetic exponents of {ATR] in Kalenjin are given in Local and
Lodge (forthcoming).

6. Phonological analysis

In order to develop our phonological analysis we shall now consider
Halle and Vergnaud's (1981) analysis of Kalenjin {ATR] harmony, the
contribution of underspecification and then return to a consideration of
the phonetic interpretation of {ATR}.

6.1. Halle and Vergnaud's analysis

Halle and Vergnaud's (1981) paper was one of the first to argue for an
autosegmental account of the Kalenjin harmony system. In it they make
a number of substantive claims:

+ [ATR] autosegments can be linked only to vowel slots in the core
(CV anchor tier), (which they claim is ‘obvious’).

*  {ATR] can also be part of the core specifications, but autosegmental
specification overrides core specification.
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e Autosegments are either linked to the core in the lexical
representations or they are floating, i.e. not linked to the core slots.
Linking is subject to the following conditions (= their (1f)):

)

i. Each (vowel) slot is linked to at most one (harmony) autosegment.

ii. Floating autosegments are linked automatically to all accessible
vowel slots.

iii. Unlinked autosegments are deleted at the end of the derivation.
(Emphasis original.)

In order to make their analysis work Halle and Vergnaud also find it
necessary 1o invoke the No Crossing Constraint (for a critique of this
constraint, see Coleman and Local 1989). To account for the facts in (2)
above, as exemplified in (3)-(8), they claim that all vowel slots are
(redundantly) specified (-ATR) and that dominant morphemes have a
floating [+ATR] autosegmental specification in their lexical entry form.
Opaque morphemes are specified with a {-ATR] autosegment. On the
basis of this analysis they give the lexical representations in (10a,b,c)
(= their (1g); we use Halle and Vergnaud’s conventions for representing
Kalenjin morphophonology but additionally give broad phonetic
transcriptions).

(10a)
kl-a-ger [kiayer] {ISHUTIT)
(10b)
(+ATR]
kl-a-ger £ [kiayere] {IWAS SHUTTING IT})
(10c)
(-ATR] (+ATR]

ka-ma-a -geir -ak [kamaayerrak] (IDIDN'T SEE YOU
@b}
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In the first case (10a), where all the morphemes are adaptive, Halle and
Vergnaud state that the form is ‘subject to no modifications and surfaces
in its underlying form as far as [ATR] harmony is concerned’ (1981: 4),
giving [-ATR], the redundant specification of all morphemes. In (10b)
all vowels are [+ATR] because (9ii) links the autosegment accordingly.
In the third example (10c), which is parallel to (8) above, the last three
vowels are linked to [+ATR] by (9ii), but the No Crossing Constraint
prevents it from being linked to the first morpheme; given the linking
of {MA)q with [-ATR] {KA}4 surfaces as [~ATR] (= ‘is subject to no
modifications’).

Since they operate with fully specified underlying forms, the
association of the floating [+ATR) autosegment necessarily has the
effect of changing the value of the redundant [~ATR] specification of the
lexical entry form. It is also the case that the 'blocking effect’ of the
autosegmental [-ATR] specification of the opaque morphemes is
arbitrary, in that in other cases (though not in Halle andVergnaud’s
paper) spreading can delink such associations (cf. Broe 1992: 153-154).
That is to say, whether spreading can delink or not has to be indicated in
a language-specific way, and possibly even a phenomenon-specific way.

Halle and Vergnaud’s analysis highlights three problems. The first
two are of some generality within conventional autosegmental
treatments of languages with [ATR] harmony. First there is an
unwarranted assumption that [ATR] associates with vocalic slots only.
Second there is a reliance on procedural, feature-changing rules (see, for
example, the cxtensive appeal to ‘delinking’ and ‘deletion’ in Goldsmith
1990 and papers cited therein). The third problem concerns Halle and
Vergnaud’s arbitrary account of the blocking effect of the opaque
morphemes. We will deal with the first of these problems in the
following section and with the other two when we give a declarative
analysis of Kalenjin [ATR] harmony.

7. The syllable domain of [ATR]

It is now appropriate to take a closer look at our earlier claim that
[ATR] harmony in Kalenjin is of syllabic domain. Halle and Vergnaud,
in conventional manner, associate [ATR] autosegments with vowels (in
this way they define dominant morphemes ‘those with [=ATR] (sic)
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Given that [ATR] harmony systems are conventionally dealt with under
the rubric ‘vowel harmony’ it may seem somewhat bizarre to suggest
that there is anything odd about this analytic claim. However, as we
indicated at the outset of this paper, the phonetic characteristics of
consonantal portions in Kalenjin also show marked differences
depending on their occurrence in [+ATR] domains. For example, initial
voicelessness and plosion have short voice onset times in [+ATR)
domains, but relatively long voice onset times with relatively greater
amplitude of burst in [-ATR) domains. In {+ATR] words such as
[porpor] ({(CRUMBLY]}, plural) the apical portion is typically a
palatalized trill; in contrast in the [-ATR] form [porpor] ((CRUMBLY]},

singular), we typically find a velarized tap or a lax apical approximant.

That consonantal portions should be implicated in the exponency of
‘vowel harmony’ should not be regarded as odd. There is evidence that in
other ‘vowel harmony’ languages consonantal portions may also be
different. For example, Kelly and Local (1989: 180) show that in Igbo
comparable intervocalic consonant portions vary in a number of ways
(e.g. in degree of stricture) according to the harmonic V-system they
occur with; Waterson (1956) similarly demonstrates that consonantal
portions in Turkish exhibit harmonic properties which go around with
the so-called vowel harmony in that language. (Dick Hayward (personal
communication) confirms noticeable consonantal differences,
particularly in duration, co-incident with the vowel harmony systems in
Dinka.)

It is important to stress here that the phonetic characteristics of
consonants which we have described are not to be attributed to low-level
‘co-articulatory effects’ (as might, for instance, be argued in the case of
‘emphatic consonant harmony’ in Arabic (van der Hulst and Smith
1982)%. We therefore contest Halle and Vergnaud’s assumption about
{+ATR] association. It arises simply because the authors have paid
insufficient attention to the phonetic facts of the language.10

9 Given Whalen’s (1990) disscussion concerning the ‘planned’ nature of so-
called low-level ‘phonetic coarticulation effects’ it is probably dangerous to
propose such an account in any case.

0 This may be a problem of some generality - wherein particular analytic
concerns or ‘hunches’ focus, in an unwarranted and potentially damaging
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The situation we have described for Kalenjin is one in which it
would be arbitrary to assign the harmony feature [+ATR] to either
vowels or consonants. We note, for example, that structural
configurations of the kind in (11) are not permitted:

(1
* {polysyllabic word}
{morph}
syllable syllable
+ATR -ATR +ATR -ATR
C \Y% C \Y

That is, we do not find cross-combinations of these [+ATR] consonantal
portions with [-ATR] vocalic portions or vice versa. We refer to this
cohesiveness of [ATR) within syllables as the Syllable Integrity
Constraint.

Second, we note here that there are syntagmatic dependencies
between onset and rimal constituents and within the rime between
nucleus and coda constituents. That is, while we find V, CV, VC as
autonomously occurring structures we do not find C (without the
implication of a following or preceding V). Taken along with our
observations about the integrity of (ATR] in CV(C) structures this
suggests that we need to formulate a constraint on the syllabic
association of [+ATR].

manner, phonetic observation (cf Kelly and Local, 1989). This problem is
compounded by the willingness of many current phonologists to ‘re-work’
the analyses of others.
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We have just proposed that the simplest analysis for the phenomena we
have described would be to propose the syllable as the minimal domain
of association for {ATR]. We now consider some of the implications of
this claim for autosegmental accounts. A conventional non-linear
analysis would, like Halle and Vergnaud’s, propose association of the
{ATR] feature with V-slots and then to allow spreading (cf. also
Archangeli 1985; Clements and Sezer 1982; Goldsmith 1990, for
example). Notice, though, that we need to deal with two kinds of
spreading. While both {+ATR] and [-ATR] spread to all material within
syllables only [+ATR] spreads between syllables. Given the inclusion of
consonantal material in the ‘harmonic spreading’ and the Syllable
Integrity Constraint, if we adopt the conventional V-association
approach, it is clear that we need to invoke a more complex architecture
of association precedence and/or blocking to ensure that spreading works
in the appropriate fashion. For instance we desire 12(a) but not 12(b).

(129)
{morph}p {morph}p {morph}qo
us ATR +ATR -ATR
Lz25t T '
cv cvce Ccv

1 O 5 102
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(12b)
{morph} {morph}p {morph}go
us ATR +ATR -ATR
eV eve cv

In 12(a) we have appropriate spreading of [+ATR] to the C’s in the
dominant morpheme and to the V and C in the adaptive morpheme
(usATR = unspecified [ATR]). This is in line with our observations that
it is necessary to spread [+ATR] to any onset and coda consonants as
well as vowels, and that dominant (+ATR) harmony spreads to all
adaptive morphemes in its domain.

In 12(b), however, although we have spreading of [+ATR] as in (a)
to the C’s in the dominant morpheme and to the C and V in the
adaptive morpheme, it also spreads to the C in the [-ATR] opaque
morpheme in violation of the Syllable Integrity Constraint. Clearly we
need a way of blocking the spread of dominant [+ATR] harmony to the
C’s of adjacent opaque [-ATR] syllables. It would be possible to
propose a function which would allow morphemic information to
percolate to the C and V material in such syllables. However, there is a
simpler way of prohibiting this association by ordering the spreading of
(+ATR] to C’s within syllables before spreading between syllables.
Once the parochial within-syllable spreading had been accomplished,
between syllable spreading would ensure that [+ATR] only associated
with V slots which were unspecified for [ATR) and in its immediate left
or right domain. This, of course, is tantamount to associating [+ATR]
with complete syllables in the first place. As we will show now, it is
possible to avoid these somewhat baroque extrinsically ordered
association rules if we treat (ATR] as having a syllabic domain and
adopt a constraint-based feature-sharing analysis of the harmony system.
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8. A declarative underspecification analysis of [ATR] in
Kalenjin
One way of avoiding destructive phonological rules, in which features
or values are changed or deleted from lexical or, in a derivational
framework, intermediate representations, whilst maintaining a single
lexical representation for each morpheme, is to employ underspecified
lexical representations. Radical underspecification has been developed by
Archangeli (1984 1988) and applied to the (ATR} harmony system in
Yoruba by Pulleyblank (1988) and Archangeli and Pulleyblank (1989).
The Yoruba system that they describe is different in several respects
from that of Kalenjin, but the same principles of analysis apply in each
case. (In Yoruba, for instance, the vowel /i/ is opaque to the harmony

system, whereas in Kalenjin certain morphemes are opaque.)

In general, in those cases where alternant realizations are involved,
the appropriate feature(s) or feature-value(s) must be unspecified
lexically (cf. Lodge 1992 and 1993a). (Whether one refers to features or
values is to some extent a matter of whether one uses unary or binary
features, respectively; see also the discussion in Calder and Bird 1991.
Under these assumptions, then, in Kalenjin the adaptive morphemes are
appropriately represented without a lexically specified value for the
(ATR] feature underlyingly. Dominant morphemes are specified as
(+ATR] (let us say, for the time being, associated with their syllable
head (vowel) slot(s), i.e. not floating as in Halle and Vergnaud's
analysis). (+ATR], being the non-default value, will have in its domain
any adjacent syllables whose head features are not specified for (ATR],
i.e. those of the adaptive morphemes. In those words that involve no
dominant morphemes, as in (4) and (6) above, a language-specific
default rule will supply the redundant specification [-ATR]. (Which
value of [ATR] might be the universal default is unclear; in Yoruba, for
instance, [(+ATR] is the redundant value, though the rule is described as
a language-specific complement rule by Pulleyblank 1988: 238, and
Archangeli and Pulleyblank 1989: 180, footnote 11.) The opaque
morphemes are lexically specified as [-ATR], as in Halle and Vergnaud's
account, but given that we have ruled out destructive rules a priori as a
means of restricting phonological theory, such lexical specifications
will automatically serve to ‘block’ the ‘spread’ of any feature, since
delinking of any kind is not permitted. Thus, in an underspecification

107, 1o



ATR HARMONY IN KALENIJIN

account opaque morphemes are lexically specified for (ATR], whereas
adaptive ones are not. This will yield lexical representations of the kind
given in (13) for example (8).

(13)
[-ATR) [+ATR]
| |
KA- KA:- KO- KE:R -A

The unspecified {KO-} and {-A} are in the domain of {KE:R}p and
share its [+ATR) specification. The initial {KA-}A has the default value
[-ATR] . As we demonstrated earlier, this is because the presence of [-
ATR] in the lexical representation of the second prefix delimits the
inheritance domain of [+ATR].

Since, in the case of Kalenjin, we are dealing with constellations of
interacting phonetic parameters which also affect consonantal quality,
our analyis above is equivalent to extending the Ladefoged/Lindau
proposal to any appropriate consonants, as they do for Arabic. The
result is that in Kalenjin the whole syllable is [tATR] covering both
consonants and vowels; our representation in (13) would then be easily
modified as in (14), as a representation of the results of spreading and
default specification.

(14)
[~ATR]} [-ATR) [+ATR}
Cv Cv Cv CvC v
{KA-J0O  {KA:-)O {KO)A  {KE:R)D  {-A}A

(We do not concern ourselves here with the difference between long and
short vowels here, labelling both as V.)

7.1 Structure-sharing,and [ATR] harmony.
In §4.2 we proposed a Compositional Phonetic Interpretation function
to allow us a formal means of relating abstract phonological categories
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to their phonetic exponents. Here we outline a declarative structure-
sharing account for {ATR) harmony which is consonant with this CPI.

The syntagmatic dependencies outlined above in §7 above imply
that V is the head of the syllable rime and that the rime is the head of
the whole syllabic structure. This provides us with an obvious solution
1o the formulation of syllabic association of [+ATR]. Inrecognising V-
system units as heads of rimes, rimes as heads of syllables and C-
system units as dependents we are able to employ a version of the
familiar feature sharing constraints of the GPSG framework (Gazdar et
al. 1985). By designating a daughter of a particular category to be the
head we identify the relationship between that daughter and the mother
as a distinguished one. This allows us to encode the apparent ‘feature-
spreading’ of [+ATR] within a CV(C) structure as a declarative feature-
agreement constraint. What we require is to be able to say:
OnseiFeatures [ATR) = RimeFeatures [ATR] (and NucleusFeatures {ATR]
= CodaFeatures[ATR]). This can be accomplished by employing
versions of Gazdar et al's Head Feature Convention (HFC) and Foot
Feature Principle (FFP) (Gazdar et al. 1985: 50ff; 70ff). These two
constraints may be phrased informally thus for a given fragment of
graph representation:

« HFC: The head features of the mother must be an extension
of the head features of the head daughter.

« FFP: The foot features of the mother must be identical to
the foot features of every daughter.

Combining the HFC and FFP with the structure in (15) below
constrains [SyllableFeatures [ATR)] and [OnsetFeatures [ATR]] to be
identical.
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(15)
Syllable
[Syliable features[ATR]]

Onset Rime
[Onset features[ATR]] [Rime features[ATR]]}

C \'%

There are two things to notice here. First observe that it does not matter
which of the nodes has its [ATR) value determined or when. The effect
is identical (cf Coleman 1992b). Second, notice that the ‘spreading’ of
dominant [+ATR] harmony to immediately adjacent syllables can, by
extension, be handled by a similar feature-agreement technique in which
the domain of sharing is the word. In Kalenjin a ‘word’ consists of a
monomorphemic root monosyllable or polysyllable. These roots
include nominal, verbal, temporal-demonstrative and possessive
morphemes (see Lodge 1993b). Roots combine with other morphemes
(prefixes and suffixes of various kinds) to form larger word-pieces and
these provide the domain of application for the harmony.

Evidence for a word-domain harmony can be illustrated by
considering the constraint on the mixing of (+ATR] and [-ATR] vocalic
and consonantal portions in monomorphemic polysyllabic structures.
Although it is possible, as we have seen in (3) - (8) above, to have
polysyllabic utterances in which [+ATR] and [-ATR] properties may be
mixed, this is prohibited just in the case where the polysyllabic
structure is monomorphemic. So, for instance we find [tari:t] {BIRDS})
and [tari:it] {BIRDS) where the structures as a whole exhibit [+ATR] or

(~ATR] harmonic characteristics. Structures of the following kind are
prohibited:
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(16)
* {polysyllabic word)

{morph}

syllable syllable

AN

+ATR +ATR -ATR -ATR
C v C v
The ill-formedness of such structure is a natural consequence of the
contraint-based analysis we have proposed. Though the syllables respect
the Syllabic Integrity Constraint the HFC cannot be satisfied for the
{morph) node.

Lodge (1993b) provides further evidence of {ATR] harmony
encompassing word-domains. He shows that apparent failures of [+ATR]
harmony in some pieces can be attributed to the presence of a word
boundary within the piece. For instance, in [kwesa:yapa:] in (17),
where the syllables are (elsewhere) demonstrably adaptive, dominant,
adaptive, dominant, the first syllable would be expected to exhibit
{+ATR] harmony features; it does not.

(17a)
{KWES}s ## ({(NA:}p {KA}A {-NYA:}p
{GOAT) temporal recent-past  possessive
root demonstrative suffix

[kwesa:yapa:)!!

{OUR GOAT (OF
YESTERDAY) }

11 Most sequences of two consonants are not allowed, hence the
interpretation of {KWES}+{NA:} as [kwesa:].
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(17v)

{TUKA}A ## {CA:K}p ({-ET}A [tuyatfa:yet]

{COW) possessive recent-past {THOSE COWS OF
root suffix OURS }
17c)

{TUKA}sA ## {(-CA:}p {-KAJ}o {-KA}o ({-CA:K}p
{Cow} temporal recent-past possessive
root demonstrative  suffix suffix

[tuyatfa:yaryatfa:k]
{THOSE COWS OF OURS
YESTERDAY]}

Similarly in 17(b), [tuyatfa:yet], where the syllables are adaptive,

adaptive, dominant, adaptive, we would expect the first two syllables to
harmonise with the dominant syllable, whereas only the last, adaptive
syllable harmonizes with the dominant [tfa:y]. If these pieces are
analysed as consisting of two words (the second coinciding with the
start of the temporal demonstrative in two cases and the possessive in
the other), we see that this is exactly the point where the harmony
ceases to operate. Once this word division is recognized we find that the
harmony operates exactly as it does in (3) -(8).

9. Conclusion

Current work in phonological theory is moving away from procedural,
rule-ordered analyses to non-procedural, non-derivational analyses in
which phonological representations are incrementally constructed. The
phonological representations so constructed cannot be destructively
modified - there can be no deletion, ‘delinking’ or feature-changing
rules. The information in the phonological representation must be
preserved.
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In part, this work represents a research effort to elaborate grammars
which favour neither production nor recognition and which allow for a
felicitous interaction with contemporary declarative theories of syntax.
To this extent, the declarative research program in phonology is a direct
descendent of Firthian prosodic analysis (Coleman and Local 1992; Broe
1993; Local 1992; Ogden and Local 1995). The underspecification,
feature-agreement analysis we have provided of [ATR] harmony in
Kalenjin is intentionally undertaken as part of this research program.
Taken together with the Compositional Phonetic Interpretation function
which we have described, it provides a more felicitous account of the
phenomenon than the mechanisms discussed earlier in the paper and the
one offered by Halle and Vergnaud. Unlike the Halle and Vergnaud
analysis, underspecification with feature-agreement avoids the need to
invoke destructive, structure changing rules. Moreover, in constrast (o a
conventional V-association account with procedural ‘spreading’, the
feature-sharing constraint offers a computationally tractable mechanism
of some generality (Bird 1990; Broe 1993; Coleman 1992b; Local
1992; Scobbie 1991) being more constrained and more comprehensive
than a standard analysis in not trading on a naive assumption that the
harmony is simply vocalic. In addition 10 proposing a computationally
tractable declarative approach to phonological representation we have
also described an explicit declarative, compositional approach to
phonetic interpretation which provides the ‘renewal of connection’
(Firth 1948) between the abstract categories of the phonology and their
parametric phonetic exponents.
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